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FOREWORD 


This manual defines the configuration, operation, and maintenance 
requirements for the contractor-furnished portion of the XV- 15 
research instrumentation and data acquisition system. Interface 
with Government Furnished Equipment (GFE ) is established through 
schematics and block diagrams. Operation, maintenance, and 
checkout procedures for GFE are not included in this manual. 
Organization of the Research Instrumentation and Data Acquisition 
Manual is as follows: 


VOLUME I 


VOLUME II 


VOLUME III 


VOLUME IV 


GENERAL INFORMATION: 

This volume contains descriptions of systems 
operation, maintenance and checkout proce- 
dures, calibration procedures, cable designa- 
tions and definition of the CFE/GFE inter- 
face. 

AIRCRAFT S/N 702 CONFIGURATION: 

This volume establishes the instrumentation 
configuration for XV- 15 Aircraft No. 1 (S/N 

702 ) . Transducer calibration data and PCM 
setup sheets applicable to Aircraft No. 1 are 
included. 

AIRCRAFT S/N 703 CONFIGURATION: 

This volume establishes the instrumentation 
configuration for XV- 15 Aircraft No. 2 (S/N 

703) . Transducer calibration data and PCM 

setup sheets applicable to Aircraft No. 2 are 
included. 

CFE TECHNICAL DATA: 

This volume contains manufacturer drawings 
and specifications for contractor- furnished 
transducers and related equipment. 
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INTRODUCTION 

This Volume IV of the Research Instrumentation and Data Ac- 
quisition Manual contains the manufacturer drawings and spec- 
ification sheets for Contractor-Furnished Equipment used in 
the XV-15 research instrumentation and data acquisition sys- 
tem. 

The manual is divided into tabbed sections identified accord- 
ing to manufacturer. Specification sheets and drawings out- 
lining description and interface data in the manufacturer's 
-own literature are included. 

The equipment is indexed in alphabetical order by component 
in addition to the manufacturer's alphabetical index. Data 
may be located using either procedure. 


When required, a revision record may be added. 
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CFE TECHNICAL DATA 


Abbott Transistor Laboratories , 
Power Supply 
Power Supply 
Power Supply 
Power Supply 


Inc. (15755) 

CC 3D3.5 
CC 15D1.0 
C5D5.0 
C28D3.5 
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Over the years, we talked with engineers through- 
out the country about DC to DC converters. They 
expressed one common need . . . converters with 
smaller volume, lower weight, and higher perform- 
ance. More and more DC to DC applications were 
requiring lower peak to peak ripple and closer regu- 
lation. So we went to work. We spent over a year 
designing and testing a new line of DC to DC con- 
verters that n t only would meet, but exceed the 
most stringent specifications we had seen. We have 
now produced over 10,000 of these units for use in 
systems throughout the world. 

Abbott's new model C line converts 24 30 volts 
DC to any output between 5 and 100 volts DC. Three 
different power ratings are available for each output 
voltage listed. These converters feature a line and 
load regulation of 0 1%. Peak to peak ripple is 


POWER MODULES 
5 TO 100 VDC 
FEATURES 

Low Peak-to Peak Ripple 
RFI/EMI to MIL-STD 461 

Small Size 
Hermetically Sealed 

-f 100 C Operation 
0.1% Regulation 
Reverse Polarity Protected 

less than 50 millivolts. And you won’t have to worry 
about conducted or radiated noise since every model 
C is designed to meet the EMI (electromagnetic inter- 
ference) requirements of MIL-STD 461. 

To build a power supply with these specifications, 
Abbott employs more than three times the number 
of components used in other standard DC to DC con- 
verters. The difficult task is integrating all of these 
parts in a package 2" x 3" x 3 Vi", weighing only 1.2 
pounds. Like our other aerospace units, each module 
is encapsulated and hermetically sealed to meet the 
rugged environments of MIL-STD 810B and Mll-E- 
5400K, Class 2. On the next page. 99 models are 
listed with specifications and prices. You may be 
pleasantly surprised to find a power supply listed that 
meets your needs. 


SPECIFICATIONS 


INPUT VOLTAGE RANGE 24 to 30 VOC for other input voltage ranges, 
see page 41 

INPUT CURRENT: See table IV on page S3 

LINE REGULATION 0 1% or 10 mV (whichever is greater) for input 
change at 34 to 30 VDC with load constant 

LOAD REGULATION 0 l°o or 20 mV (which ever is greater! for load 
change of no load to full load with line constant 

RIPPLE 0 02 % or 5 mV RVS (whichever is greater) 

50 mV peak to peak maximum measured with a scope having 
a 25 MHr bandwidth 

OUTPUT VOLTAGE ADJUSTMENT Voltage is continuously adjustable be 
tween the limns shovn in the table by means ol an externally acces 
sib^e sr.rewd.-'.er ad;ustmen! potentiometer 

ADJUSTMENT PESOlUTION 

Nominal Ou.pui Voltage Resolution 

5 thru 16 VOC 35 mV max 

18 thru 50 VOC 60 mV ma. 

55 thru 9S VOC 90 mV max 

ISOLATION VOLTAGE 200 vo'ts DC between input and output, input 
and case, and output an d case 

INSULATION RESijTAVCE 50 megohms minimum at 50 volts 0C between 
input and output, input and case, and output and case 

POLARITY Inputs and outputs are isolated, either positive or negative 
side ma> be grounded 

TEMPERATURE RANGE Operating — 55’C to -flOO’C maximum at center 
of mounting base Storage -65'C to +125*0 

TEMPERATURE COEffICIENT 0015%/*C from -20'C to +80’C base 
plate tempe'uture. 0 03V /, C maximum over entire temperature range 


ENVIRONMENT: Encapsulated to meet the environmental requirements 
of MIL STD-81CC and MIL-E-5400P. Class 2. including altitude tto a 
vacuum), vibration, shock, acceleration, sand, dust, humidity, saltspray, 
fungus, explosion, etc For further information please see page 48 
SHORT CIRCUIT PROTECTION Each umt is completely protected against 
an overload or short circuit ol any duration The output voltage auto- 
matically .estores to normal when the overload is removed 

INPUT TRANSIENT PROTECTION In accordance with MILSTD-704A. 
Figure 9, limit 1 (80 VDC for 0.1 sec 1 

OVERVOLTAGE PROTECTION. Overvoltage protection modules are available 
for use with these units Please see page 38 for compete information 

REMOTE ERROR SENSING Available as an optional feature For complete 
information, please see page 41 

LOAD TRANSIENT RECOVERY TIME Output voltage returns to regulation 
limits within 100 micioseconds alter a 50°o step change in load current 

TURN ON TURN Off OVERSHOOT The output voltage overshoot during 
"turn on" or "turn off wilt not exceed 0 1% of the output voltage or 
20 mV, whichever is greater 

OUTPUT IMPEDANCE DC to IK Hi- 0004 R L or 004 ohm ma. 

IK Hz to 10K Hi 0 015 Rl or 0 15 ohms max 
10K Hi to lOOh Hi -0.030 Rl or 0 50 ohms max 

Rl- Rated Load 

ELECTROMAGNETIC INTERFERENCE: Built to meet the requirements ol 
MIL STD-461 for generation of and susceptabitity to radiated and 
conducted interference Please see page 43 tor additional intormalion 

RELIABILITY: The mean time between failure (MTBfl pe' MIL-HOOK 21' 
under worst case operating conditions of full rated output current. 30 
VDC input voltage and -+ 100'C bas° plate temperature ranges from 
41,30b hours for Model C5010 to 55.463 for Model C9500 25 Please 
see page 46 for further information 


GENERAL OFFICES 
5200 W. Jefferson Blvd 
Los Anpeles. Calif. 90016 
(213) 936 8185 

LABORATORIES, INCORPORATED Teie« 69 i 39 a 



transistor 


EASTERN OFFICES 
1224 Anderson Avenue 
Fort Lee. New Jersey 07021 
(201) 224 6900 
Telex: 13 5332 
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Voltoge 
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(See 

Weight 

Model 

1 

2-4 

Voltoge 

Current 

(Se. 

Model 

1 

2-4 

Range 

(Ampi) 

D-».) 

(lb.) 

Number 

pc. 

pc*. 

Ron gc 

(Ampi) 

Dwg.) 

(Lbt.) 

Humber 

pc. 

pee. 

4.S-5.S 

2.5 

20 

1.2 

C5D2.5 

5291 

5265 

27-29 

0.8 

20 

1.2 

C28&0 8 

S291 

5765 

5.0 

66 

1.7 


. . 3 IS 

.290 . 


1.8 

65 
7 A 

1.7 

9 A 

C 26 01. 8 

319 290 

S.S-6.S 

10.0 

2.5 

20 

7.6 

1.2 

C6D2.5 

395 

291 

359 

265 

29-31 

^*2 _ 

0.6 

20 

1.2 

C30D0.6 

291 

265 

5.0 

6 B 

- 1.7 

C6D5.0 

319 

290 


1.2 

68 

1.7 

C30D1.2 

319 

250 


10.0 

7A 

2.6 

C6OI0 

395 

359 


2.5 

7A 

2.6 

C30D2.S 

395 

359 

6. 5-7.5 

2.5 

20 

1.2 

C7D2.5 

291 

265 

31-33 

0.6 

2D 

1.2 

C32D0.6 

291 

76 5 

5.0 

68 

1.7 

C7D5.0 

319 

290 


1.2 

6B 

1.7 

C32D1.2 

3.9 

790 


10.0 

7A 

2.6 

C7D10 

395 

359 


7.5 

7A 

2.6 

C32D2.5 

395 

359 

7. 5-8. 5 

1.8 

20 

1.2 

C8D1.B 

291 

265 

33-35 

0.6 

2D 

1.2 

C34D0.6 

291 

265 

3.5 

6B 

1.7 

CSD3.5 

319 

290 


1.2 

6B 

1.7 

C34D1.2 

319 

290 


7.5 

7A 

2.6 

CBD7.S 

395 

359 


2.5 

7A 

2.6 

C34D2.5 

395 

359 

8. 5-9. 5 

1.6 

2D 

1.2 

C9D1.8 

291 

265 

35-37 

0.6 

20 

1.2 

C36D0.6 

291 

265 

3.5 

68 

1.7 

C903.5 

319 

290 


1.2 

6B 

1.7 

C36D1.2 

319 

290 


7.5 

7A 

2.6 

C9D7.5 

395 

359 


2.5 

7A 

2.6 

C36D2.5 

395 

3 59 

9.5-10.5 


20 


C10D1.8 



37-39 

0.6 

2D 

1.2 

C38D0.6 

291 

5 

I.B 

1.2 

291 

265 

1.2 

6 B 

1.7 

C36D1.2 

319 

4*0 


3.5 

66 

1.7 

CI0D3.5 

319 

290 


2.5 

7A 

2.6 

C3802.5 

395 

359 


7.5 

7A 

2.6 

C 1007.5 

395 

359 

39-41 

20 

C40D0.5 





0.5 

1.2 

291 

765 

10.5-1 1.5 

1.8 

2D 

1.2 

C 11 01.8 

291 

265 


0.8 

68 

1.7 

C40D0.8 

319 

490 

3.5 

68 

1.7 

Cl 103.5 

319 

290 


1.8 

7 A 

2.6 

C40D1.8 

395 

359 


7.5 

7A 

2.6 

C11D7.5 

395 

359 

41-43 

0.5 

2D 

1.2 

C47D0.5 

291 

365 

11-13 

1.2 

2.5 

2D 

6B 

1.2 

1.7 

CI2D1.2 

C12D2.5 

291 

319 

265 

290 


0.8 

1.8 

6B 

7A 

1.7 

2.6 

C47D0.B 

C42D1.6 

319 

395 

290 

359 


5.0 

7A 

2.6 

C 1205.0 

395 

359 

43-45 

0.5 

20 

1.2 

C4 400.5 

191 

265 





265 


O.B 

6B 

1.7 

C44D0.8 

319 

290 

13-15 

1.2 

2D 

1.2 

Cl 401.2 

291 


1.8 

7A 

2.6 

C44D1.6 

395 

359 


2.5 

5.0 

66 

7A 

1.7 

2.6 

CUD2.5 

C14D5.0 

319 

395 

290 

J59 

45-47 

0.5 
0 8 

2D 

6B 

1.2 

1.7 

C46D0.5 

C46D0.8 

291 

319 

765 

290 

14-16 

1.2 

20 

1.2 

0501.2 

291 

265 


1.8 

7A 

7.6 

C46D1.B 

35 5 

359 


2.5 

6 B 

1.7 

0502.5 

319 

290 

47-49 

0.5 

2D 

1.2 

C48D0.5 

291 

765 


5.0 

7A 

2.6 

CI5D5.0 

395 

359 

0.8 

6 B 

1.7 

C4EO0.8 

319 

290 

15-17 

1.2 

2D 

1.2 

0601.2 

291 

265 


1.8 

7A 

2.6 

C48D1.B 

395 

359 


2.5 

6B 

1.7 

0 602.5 

319 

290 

49-51 

0.5 

2D 

1.2 

C50DC.5 

291 

26 5 


5.0 

7A 

2.6 

C16D5.0 

395 

359 

O.B 

6B 

1.7 

C50DC.B 

319 

290 

17-19 

1.2 

20 

1.2 

0801.2 

291 

265 


1.8 

7A 

2.6 

CS0D1.8 

395 

277 

359 

252 


2.5 

68 

1.7 

0802.5 

319 

290 

50-60 

0.25 

2D 

1.2 

C55D0.25 


5.0 

7A 

2.6 

0805.0 

395 

359 

0.5 

68 

1.7 

C55D0.5 

3 19 

290 



20 


C20D0.8 

291 

265 


1.0 

7A 

2.6 

C55D1.0 

395 

359 

19 21 

0.8 

1.2 


277 

319 

395 

252 

290 

359 

1.8 

6B 

1.7 

C20D1.8 

319 

290 

60-70 

0.25 

2D 

1.2 

C65D0.25 


3.5 

7A 

2.6 

C2003.5 

395 

359 


0.5 

1.0 

6B 
7 A 

1.' 

C65D0.5 

C65D1.0 

21-23 

0.8 

1.8 

3.5 

20 

6B 

7A 

1.2 

1.7 

2.6 

C22D0.8 

C22D1.8 

C2203.5 

291 

319 

395 

265 

290 

359 

70-80 

0.25 

0.5 

1.0 

20 

68 

7A 

1.4 

1.7 

7.6 

C75D0.25 

C75D0.5 

C75D1.0 

277 

319 

395 

252 

290 

359 

23 25 

0.8 

20 

1.2 

C24D0.8 

291 

265 

80-90 

0.25 

20 

1.7 

CB5D0.25 

277 

252 


1.8 

6B 

1.7 

C24D1.8 

319 

290 

0.5 

68 

1.7 

CB5D0.5 

319 

290 


3.5 

7 A 

2.6 

C2403.5 

395 

359 


1.0 

7A 

2.6 

C85D1.0 

395 

359 

25 27 

0.8 

2D 

1.2 

C26D0.8 

291 

265 

90-100 

0.25 

2D 

1.2 

C9SD0.25 

277 

752 


1.8 

68 

1.7 

C76D1.8 

319 

290 


0.5 

6B 

1.7 

C95D0.S 

319 

290 


3.5 

7A 

2.6 

C26D3.5 

395 

359 


1.0 

7 A 

2.6 

C9SD1.0 

395 

359 
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. Three Abbott Mode' C' DC to DC converter* are u '00 to pro.de 
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worlr ctal.on The Rotating Litter Cha*r tt bu-lt by John Hoph.ni 
-4 Un.very ty. Applied Phycc\ t abpratory Uncrr Navy contract tor TvLSA 
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POWER MODULES 

—3 to -30 VDC 

FEATURES 

• 1% Tracking Accuracy 

• 0.2% Regulation 

• Low Peak-To-Peak Ripple 

• RFI/EMI to MIL-STD-461 

• Hermetically Sealed 

• +100’C Operation 

• Reverse Polarity Protected 


Now Abbott offers a line of dual output DC to DC 
converters with the same high performance specifi- 
cations as our single output Model C series. This 
new line is specifically designed to power differential 
and operational amplifiers, as well as other circuits 
that require stable driving and reference voltages. 
The CC series meets all appropriate airborne speci- 
fications; including MIL-STD 810C and MIL E 5400P 
for environment. MIL-STD-461 for EMI and MIL-STD- 
704A for input power. Models are available in twenty- 
two output voltage levels between ±3 and ±30 VDC 
in current ratings up to 3.5 amperes. 

The CC features line and load regulation of 0.2% 
nd a tracking accuracy of better than 1 % for any 


combination of specified input voltage, output cur- 
rent, operating temperature and output voltage ad 
justment. Each output is converted, filtered, and 
regulated independ r ''fly, sharing only a transformer 
and a master slave tracking circuit. More than twice 
the number of high quality components have been 
packaged in 10% less volume than two of our equiva 
lent single output supplies. 

If you need a dual-output supply that will help 
maximize the performance to-volume ratio of your 
system, look through the models listed on the follow- 
ing page. In choosing a dual CC model, you will save 
about thirty percent of the total cost of two single- 
output C models. 


SPECIFICATIONS 


INPUT VOLTAGE RANGE: 24 to 30 VDl For other input voltage ranges, 
see page 41 

INPUT CURRENT: See table V on page 54 

LINE REGULATION 02% or 10 mV (v.-hichever is greater) for input 
change of 24 to 30 VDC with load constant 

LOAD REGULATION 0 2% or 20 mV (whiche.: s greater) for load 

change of no load to full load with line constant 

RIPPLE: 0 02% or 5 mV RVS (whichever is greater) 

50 mV peal to pea» maximum measured with a scope having 
a 25 MHe bandwidth 

TRACKING ACCURACY: The negative output will track the positive 
output to within 10% or 100 mV (whichever is greater) for all rated 
conditions of input voltage, output current, operating temperature, 
and output voltage adjustment 

OUTPUT VOLTAGE ADJUSTMENT Voltage is continuously adjustable be 
tween the limits shown in the tab'e by means of an externally acces- 
sible screwdriver adjustment potentiometer 


ADJUSTMENT RESOLUTION 


Nominal Output Voltage 

Resolution 

3 thru 4 5 

25 mV max 

5 thru 15 

35 mV max 

16 thru 30 

60 mV max 


•S01ATI0N VOLTAGE 200 volts DC between input and output, input 
d case, and output and case 

INSULATION RESISTANCE 50 megohms minimum at 50 volts DC between 
inpj’ and ou’put, input and case, and output and case 

POLARITY Inputs and outputs are isolated, positive or negt’ive output 
may be grounded 

TEMPERATURE RANGE Ope'at.na - 55 C to J- 100 C ma«:m u ~ at 
center or mounting base 
Storjge 65 C to * 125 C 


TEMPERATURE COEFFICIENT 0 015%/’C from -20’C to 4 80’C base 
plate temperature, 0.03% /'C maximum over entire temperature range 

ENVIRONMENT: Encapsulated to meet the environmental requirements of 
MIL-STD-810C and MIL E-5400P. Class 2. including altitude (to a 
vacuum!, vibration, shock, acceleration, sand. dust, humidity, saltspray, 
fungus, explosion, etc. For further information please see page 48 

SHORT CIRCU.T PROTECTION Each unit is completely protected against 
an overload or short ciicuit of any duration The output voltage auto- 
matically restores to normal when the overload is removed 

INPUT TRANSIENT PROTECTION In accordance with MIL STD-704 A, 
Figure 9, Limit 1 180 VDC for 3 1 sec) 

OVERVOLTAGE PROTECTION Overvoltage protection modules are available 
for use with these units Please see page 38 

LOAD TRANSIENT RECOVERY T" Output voltage returns to regulation 
limits with.n 200 microseconds alter a 50 % step change in load current 

TURN ON/ TURN Off OVERSHOOT: The output voltage overshoot during 
"turn on" or "turn off will not exceed 0 2% of the output voltage, or 
30 mV, whichever is giejler 

ELECTROMAGNETIC INTERFERENCE Built to meet the requirement of 
MIL ST0 461 for gtneral.on of and susceptibility to radiated and 
conducted interference Please see page 43 for additional information 

RELIABILITY The Mean Time Between Failure (MTBF) per MU HDBK217 
under werst case operating conditions of lull ra'ed output current. 30 
VDC input voltage and 4 100'C base plate temperature, rang*-; Iron 
20,105 hours for Model CC30D3 5 to 34.710 hours tor CC303 5 Please 
See page 46 for tuither information 
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& POOR QUALITY POWER modules 
±3 to ±30 VDC 


28 VDC TO. DC (MOD^v 


DUAL OUTPUT 


Output Output 

Voltog* Cujrent 
Ror»g« {A mpi) * 


Model 

Number 


Price 4 
1 2-4 

P«. pc». 


Output 

Voltoge 

Range 


Output 
Current 
(Amp*) * 


Medal 

Number 


•2.75-3.25 0.5 
1.0 
2.0 




•3.25-3.75 


i3. 75-4.25 0.5 
1.0 
2.0 
3.5 

•4.25-4.75 0.5 
1.0 
2.0 
3.5 


;4.5 — 5.5 


t5.S— 6.5 


;6. 5-7.5 


;7.5 — 8.5 


-8.5 -9.5 


5-10.5 


•10.5-11.5 


2.3 

CC3D0.S 

$352 

$320 

ill — 13 

0.5 

2.3 

CC3OI.0 

380 

346 


1.0 

2.5 

CC3D2.0 

409 

372 


2.0 

3.9 

CC3D3.5 

455 

414 


3.5 

. 2.3 

CC3.5D0.5 

352 

320 

♦13-15 

0.5 

2.3 

CC3.5DI.0 

380 

346 


1.0 

2.5 

CC3.5D2.0 

409 

372 


2.0 

3.9 

CC3. 503.5 

455 

414 


3.5 

2.3 

CC4D0.5 

352 

320 

i14— 16 

0.5 

2.3 

CC4D1.0 

380 

346 


Lfi_ 

2.5 

CC4D2.0 

409 

372 


2.0 

3.9 

CC4D3.5 

455 

414 


3.5 

2.3 

CC4.5D0.5 

352 

320 

il5-17 

0.5 

2.3 

CC4.5D1.0 

380 

346 


1.0 

2.5 

CC4. 502.0 

409 

372 


2.0 

3.9 

CC4.SD3.5 

455 

414 


3.5 

2.3 

CC5D0.5 

352 

320 

117-19 

0.5 

2.3 

CC5D1.0 

380 

346 


1.0 

2.5 

CCSD2.0 

409 

372 


2.0 

3.9 

CC503.5 

455 

414 


3.5 

2.3 

CC6D0.5 

357 

325 

♦19-i21 

0.5 

2.3 

CC6D1.0 

387 

352 


1.0 

2.5 

CC6D2.0 

426 

388 


2.0 

3.9 

CC6D3.5 

485 

441 


3.5 

2.3 

CC7D0.5 

357 

325 

121-23 

0.5 

2.3 

CC7D1.0 

387 

352 


1.0 

2.5 

CC702.0 

426 

388 


2.0 

3.9 

CC7D3.5 

485 

441 


3.5 

2.3 

CC8D0.5 

357 

325 

123-25 

0.5 

2.3 

CC8D1.0 

387 

352 


1.0 

2.5 

CC8D2.0 

426 

388 


2.0 

3.9 

CC8D3.5 

485 

441 


3.5 

2.3 

CC9D0.5 

357 

325 

125-27 

0.5 

2.3 

CC9D1.0 

387 

352 


1.0 

2.5 

CC9D2.0 

426 

388 


2.0 

3.9 

CC9D3.5 

485 

441 


3.5 

2.3 

CC10D0.5 

357 

325 

127-29 

0.5 

2.3 

CC 1001.0 

387 

352 


1.0 

2.5 

CC10D2.0 

426 

388 


2.0 

3.9 

CC10D3.5 

485 

441 


3.5 

2.3 

CC11D0.5 

357 

325 

129-31 

0.5 

2.3 

CCI1D1.0 

387 

352 


1.0 

2.5 

CCI102.0 

426 

388 


2.0 

3.9 

CC1103.5 

485 

441 


3.5 


CC 1200.5 
CC12D1.0 
CC1202.0 
CC 1203.5 


CCI4D0.5 
CC 140 1.0 
CC14D2.0 
CCUD3.5 

CC15D0.5 

CC15DljO^ 


CC16D0.5 
CC 16D 1.0 
CC 16D2.0 
CC 1603.5 


CC18D0.5 
CC1801.0 
CC 18D2.0 
CC 1803.5 


CC20D0.S 

CC20D1.0 

CC20D2.0 

CC20D3.5 


CC22D0.5 

CC22D1.0 

CC22D2.0 

CC22D3.5 


CC24D0.5 

CC24D1.0 

CC24D2.0 

CC24D3.5 

CC26D0.5 

CC26D1.0 

CC26D2.0 

CC26D3.5 


CC28D0.5 

CC2801.0 

CC28D2.0 

CC28D3.5 


CC30D0.5 

CC30O1.0 

CC30D2.0 

CC30D3.5 


*Eoch output 

t Discounts (or quantities greater than lour pieces are shown on page 56. 


3b N 


8 lV,gOlA 

iRni ni Mrr 

CO IT n ' jSf 

i i i i i [Wi 

He — Q — ?>l 1 k L l» ■ 4 


S.ie 

A B 

C 

D 

E 

F J 

K 

10C 

3 3'8 3 3 '8 

3 3/4 

2*7 

2 87 

34 1 7 16 

1 706 

10D 

3 V2 3 1/2 

4 

3.00 

3 00 

3 4 1 1/2 

1 1/2 

HE 

3 3'4 4 1/2 

4 1/4 

3 25 

4 00 

3'4 HZ# 

2 

14D 

6 6 1/4 

3 7'* 

5 50 

5.75 

114 1 34 

2 7/8 


Price 

1 2 4 

pc. pc» 


TOLERANCE: FRACTION* • V)2 FINISH: RLACR SEM«GL0S* LACQUER 
DECIMAL * s .415 FID. ST 0. 5*5 COLOR 17C3I 


10*32 THD. EASE-' CASE-' 1 
S/32 DEEP MIN. ADJ. POT. S/t DIA 


Mill 


NATEXIALt IttE - ALUMINUM test. Tt ' 

case . sim , 


P IN DE SIGNAT tONl, 


1 .21 VDC INPUT • 

2 -J$VDC INPUT, ' 

I .OUTPUT tOC> J_/" 
4 COMMON OUT PUT 


J - OUTPUT SOC) 


transistor 

LABORATORIES, INCORPORATED 


GENERAL. OFFICES 
5200 W. Jefferson Blvtf. 
Los Angeles, Calif. 90016 
(213) 936 8185 
Tele*: 69 1398 


EASTERN OFFICES 
1224 Anderson Avenue 
Fort Lee, New Jersey 07024 
(201) 224 6900 
Telex: 13 5332 




CFE TECHNICAL DATA 


Anadex, Inc. (14010) 

Converter, Frequency 


PI-355-100 Hz 


4-2-1 



ADDENDUM TO 


PI-355, PI-375 SERIES 


Transient Response: Time for output to change to 63% of final value after a 

step change in the input, is approximately 30/f, where f 
is maximum full scale frequency with a minimum response 
of 7 ms. 


FOR UNITS WITH A FULL SCALE INPUT TO 5 KHz 

Input Sensitivity: 5 Hz to 5 KHz less than 10 MV RMS 

FOR UNITS WITH A FULL SCALE INPUT FROM 10 KHz to 50 KHz 
Input Sensitivity: 100 Hz to 50 KHz less than 10 MV RMS 


( 

6 / 20/72 
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ANADEX 

INSTRUMENTS. INC. 


P/-355- 

tt&S, PI-375 SERIES 


ORIGINAL' PAGE 
SLACK AND WHITE PHOTOG' 


. I 



(vf RUGGED — DES’GNED FOR AIRBORNE AND 
MISSILE USAGE. 

WIDE RANGE — 5 Hz TO 50 KHz 
LINEARITY — -0.03% 

INPUT — TRANSFORMER COUPLED 
SENSITIVITY— 10 MV RMS 

ISOLATION — OUTPUTS ISOLATED W ITH RESPECT 
TO INPUT AND POWER SUPPLY 



7833 HASKELL AVENUE. VAN NUYS. CALIFORNIA 91406 / PHONE 213 782 9527 / TWX 910 495 1762 
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SPECIFICATIONS 



TT 

> * 

i 



•MU Me 

A 

• 

c 

• I 

1 

9 

1 

mix stnti 

2V.. 

x 1 /,. 

>* 

1 

1%. 

»-JX » V. 

MS 3102A 16S IP 

ei ixxr Swim 

XV. 

x* 

J'V.. 


IV. 

*-3X*H 

MS ilOX* I6S If 


Fill Scale Frequencies: The following full scale frequencies are standard. 
100 Hz, 200 Hz, 300 Hz, 500 Hz, 1 KHz, 2 KHz, 3 KHz, 5 KHz, 10 KHz, 20 KHz, 
30 KHz, 50 KHz. Two-to-one adjustment provides full scale output down to 
one half maximum full scale frequency. 


Oatput Impedance: Less than 0.5 n. 

Fewer Supply: Standard PI 355 and PI-375 models operate from 22 to 30 
VDC at 120 ma maximum. 


(■pit Characteristics: Minimum frequency for specified sensitivity is 5 Hz 
for square waves, sine waves and approximations thereof. Input for both 
PI-355 and PI 375 is transformer coupled and may be operated either differ- 
ent;^ or single ended. The two basic models differ only in input sensitivity 
and input impedance (see Tab.c below) For pulse input, minimum duration 
must equa 1 20% of the Period of the maximum full scale input frequency 
on any given range 

teamen Made Itjcctien, PI-355 Oai): 60 db at 60 Hz with input connected 
in differential mode. 

Traperatare Coefficient: ±0 005%/°F of full scale frequency maximum. 
Lm£ Tan Stability: ±0.2% of full scale frequency /year. 

Teaperatere Range: —55° to -fl65°F ambient. 

Sipple: Less than 0.1% pk pk of full scale output at maximum full scale input 
frequency, increasing to approximately 1 % pkpk of full scale at 1/10 
maximum full scale input frequency 

Transient Response: Time for output to change to 63% of final value, after 
a step change in input frequency, is approximately 30/f, where f is maximum 
full scale frequency. 

Linearity. ±PQ3% of full scale frequency, terminal linearity 
Square Wive Output: 25V pkpk (unloaded] at input frequency from 15 K 
source impedance. Output swings symmetrically plus and minus with re- 
spect to DC Output COMMON 

DC Output: 0 to 5 V full scale with 5ma maximum current Output is short 
circuit protected BOTH OUTPUTS ARE IS01ATE0 WITH RESPECT TO SIGNAL 
INPUT an: power supply. 


Both models may be provided with Option “P” for operation directly from 
105-125 V RMS, 604"° Hz power supply. 

bapnt Cannectai: Start'd models have MS Connector, as shown. Mating 
Connector is included with unit For Solder Header, add “S" after I.D. 

Ordering lifaraation: Select basic model number per table. If operation 
from AC power source is required, add tne letter "P". Specify full scale 
frequency. Example PI-355P 500 Hz Frequency to DC Converter has 10 MV 
differential input sensitivity and will generate 5 V full scale DC output tor 
any input frequency between 250 and 50C Hz. Input power is 105-125 V RMS 
and unit will include MS 3102A-16S IP Connector. 

Model PI-355PS-500 Hz is identical to above but includes Solder Header 
rather than connector. 

Special Models: The following features can be supplied on special orH> 

Higher or lower full scale frequencies 

Higher input impedance 

Higher or lower output voltage 

High current output for galvanometers up to 10 ma 

High transient response 

Special current or voltage pulse outputs 

Custom packaging 

Expanded range models to measure frequency deviation from a 
center frequency 


Made! 

IRPUT' 

(•pat Seas. 

5 Hz ta 10 KHz 

lapet Sens.' 
at 50 KHz 

Max. Remissible 
laput Signal 

laput 

Impedance 

F.S DC 
Output 

Output 

Impedance 

PI-355 

Transformer 

coupled 

10 MV RMS 

Z5 V RMS 

50 V RMS 5 

5K‘ 

5 V 

0.5 Ohms 

PI-375 

Transformer 

coupled 

1 V RMS 

25 V RMS 

250 V RMS | 

47K 

5 V 

05 ohms 


ROTES: 1. May be connected either differential or single ended. PI 355 connected differentially is designed to operate from low level frequency 

generating transducers where maximum common mode rejection is required. 

2. Sensitivity rolls oft rapidly above 10 KHz 

3. Maximum input signal is a function of input frequency 

E in (V RMS) - lnp - up to 150 y RMS absolute max. 

4. 5K is best match for flow sensors, tachometers, etc 





























































CFE TECHNICAL DATA 


Belden Corp. (16428) 
Cable, Signal 
Cable, Signal 


No. 8723 
No. 8769 


4-3-1 




individually shielded pair cables 


OWCi-^ L 

OF POOR QUALITY. 


BELDEN0 

Applications: 

• Audio systems 

• Process control systems 


Individually Shielded Pair Cables 


SHIELDED AUDIO AND CONTROL CABLES 


E 


rf irjr =& 

• t L '» .• Id s r d*) I 

. it . -JuJ . *1* djjjL. i GS fwT 1 *l. G ut ki- CJ. * c 


MOOUCT DCSCMpnON: ?? AWG firwwtf copfr rmt* ru*M Iwiiwd p<n me* fir »n<J n Oun •*»* unO*. 
BElOfOIL Humlwm-polrottir iffid. or*** clromo myl nclot Color cod* cPprt on p*0* « mtullhon mittfC* 
flwof tfnoldt 100 mogolm'U nom CtfCltutct OHmfO OO/ocont tAwftfs I50pf.tr iron Volf brfkOcm" 

22 GAGE ftwtn •Oitcotrt tamos ISOOraOtnom mc»>i«o «o*r»9> tt«rw«»w fiocmt »w»tf» 50 «nm rwi yinrfM»u»nontt 

_ uiftd /or MS* o* s/nppwrg oruj soHHnng PocomrfnOoO lor fludK) Iroguoncy MofclOon* rfulrtftg Vxcofnt clrcurt 

SOLID CONDUCTORS .64 mm diam. * 0 ** 0 * - „ - m 



8767* t 

i A LISTED ; 

74*1 

300 V 

100 

U 500 

500 

1000 

X 5 
U 152 4 
152 4 

304 8 

98193 3 

983*7 
98191 
98199 

.013 

j 

S 3 

037 

94 

.279 

709 

40 

13 ! 

77 

252 

8768* t 

Q\ USHOj 

2**1 

300 V 

100 

500 

1000 

30 5 j 
152 4 ! 

304 8 

98189 • 

98118 

98187 

.013 

.33 

.037 

1 

.94 

.379 

913 

40 

131 

77 

252 

8764** 

C.usuo 

7 mi 
300 V 

100 

500 

1000 

30 5 
152 4 

304 t 

98282 9 

98291 

98298 

013 

.33 

.040 

102 

.425 

10 90 

40 

131 

77 

252 

8765*t 

K USJlpj 

71*1 

300 V 

100 

500 

1000 

305 
152 4 

304 8 

98199 ' It 

98198 

98197 

013 

.33 

.040 

102 

.420 

11.94 

40 

131 

77 

252 

8768*i 

L'V USTIOi 

24*1 

300 V 

100 

500 

1000 

305 
152 4 

304 8 

98198 IS 

98195 

91194 

.013 

.33 

.045 

1.14 

.525 

13 34 

« 

131 

77 

252 


SHIELDED AUDIO AND DATA CABLES 


22 GAGE 


STRANDED CONDUCTORS (7 x 30) .076 mm diam. 



•723* 


100 

305 

98354 

U 500 

U 152 4 

98358 

500 

152 4 

98353 

U tOuU 

U 304 8 

98155 

1000 

304 8 





ttS 4 19 


m v 


an 


PWOOUCT MKMfTXM: 

nmad 0 OOP* pofypropf*#* hi a ^w J Mac* rod yntfa • 91 i0*0*L 
0 *m tno m- po* fOOf Of iHnM, | h w mi aMn vntfr a MlLOfOlL o h tm e mom 9 0 tpmtor 
a Ata W . 24 4*0 a f r a ad^ tf Nr»*ad copras c om m on d*** w*to ettromo 
vmyt lock*, ootrt eafetad on c o mm o n a* to la radtoca »a < »ataf 0 
Cotar OMto %d, itac*. Orta*. Btottoa Bofjottod at totof wta |i AM 


*Cap*ctoA‘»c4 t okmoon condvcron 

•Capactanca ba i a n <i f condvcNv and eftoa^ co«dwcfoa coooacrad fo aA»ata 


tftaaa aa AaW » iaaa taat 

•6ataan u S *ara*f J 0J2 «0« 


GfaeAtaca* 9*HCm 7 #-Sf . Aiwa 2 
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BELD 6 N 0 


individually shielded pair cables 


S JLDED AUDIO AND DATA CABLES (cont’d) 




ORIGINAL PAGE IS 
OF POOR QUALITY 





22 GAGE 

STRANDED CONDUCTORS 
(7 x 30) .76 mm diam.(cont'd) 


PAOOOCT K5CIHPT10N 

Tinned copper pohfpropf*ene insulated twisted pain e*c* pa*r and >ts strand** 
tinned copper dram wire 122 4WG on 22 AhG and 20 A IVG series 20 AWG or* IB *t* 
tanas) under BELOfOtL atummum-potywster shield overall chroma vtnyl iacket 
Cohn coda chart on page 6 


BELDFOIL* 
100 % ShltM 
Cwmge 


8777 * » 


8778* * 

\\ lisTtn' 

2493 

8774 »< 

j " usiio] 

24*»3 

8775» r 

QuiSUDj 

2493 

9768* t 

[ ^ LISTED] 

2493 


nios i • 

mu t * 

H143 » 

X142 t 



.010 | .2S .040 1 22 .410 10 57 30 00 56 100 


.010 I 75 .040 122 443 11 20 30 00 55 


410 | 25 .040 1.22 406 12.34 30 06 ! SS 100 


.010 2$ .040 1.22 .406 12 34 X M I U 



8776 ** 

iishd; 

2493 


.010 25 .063 1.63 .565 14.35 X M 55 


9769*t 

[\ LISUO' 

2493 

. 8769»V 

IISIFD’ 

2493 

8773«t~ 

| usun 

2493 


X 5 *4157 17 .010 .25 .065 1.65 .615 15.62 X M 55 

76 7 04*56 

15? 4 *4055 

304 0 04*54 


X 5 001*6 It .010 .25 .065 1.65 .625 15 06 X 06 55 

76 2 N10S l 

i5? 4 Nit4 ; 

304 6 M103 k 

X 5 N1I5 27 .010 25 .070 1.70 .745 It 0? X N 55 

76 ? HIM 

15? 4 M1I3 100. *00 4 >000 It awgHW ♦ K% - 0 hnftfi m tr » rtc« 

304 0 M102 


OMOOUCt OtSCMTTIOM Tinned copper r*r»»» insulated 

20 GAGE twistedpair s aach par BE l Of OIL aluminum poirestr' 

_ a . shielded 022 stranded tinned copper O' a^nm *e c*rp~»e 

STRANDED CONDUCTORS {10 K 30) .94 nun dUirn* wnrif#c»»f c<>*or cop* fp«>7 Bed ®/*c* > pe* Green 



i SELDfOlL 
l HON Mm Cmrui 


*9402 ‘ 



7 








d>iisra] i 

« J 

1464 

u-soo 

U 1000 

U 15? 4 
lr 3W 1 

0717* 2 

17010 

.010 

.25 035 

| 

09 

300 

702 

55 

IX 

300V 












• Ntw Htm *C9r#t*t*c# between wo** 

% ‘Capacitance between f eewx*. #-* c 


r conductor connected to shield 


•Nmi the FA * fwtfc* Aw** l 

•Baiden u $ Patent J 032 904 











CPE TECHNICAL DATA 


Bendix (77820) 

Connector, Circular, Box Mount PC06W-8-4S 


4-4-1 
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j GENERAL DESCRIPTION 

ORIGINAL page ^ YGAIY ELECTRICAL CONNECTORS 

Qf pool QUALITY 


TYPE PC 

GENERAL DESCRIPTION 

T! c kndix PC type PYGMY electrical connector offers 
the Trtswt to your requirements for the most critical electrical 
cir n'rs c connectors accommodate about 3 times as many 
cir'uits, ze for size, as comparable MS connectors (M1L-C- 
3' 15) ■ ’ease sec genera! dev rip* ion regarding ("H") her- 
r *t-:ic sea' connectors on page 10 PC The PC type makes avail- 
able a p .k ■d’vonnect, do. b!e stub thread main coupling. In 
acJ-tic i, he PC type offers: 

. . Ba'h pin and socket contacts machined from high grade 
co; pc alloy. 

. . . CIt"e entry , probe proof socket contacts, 

. . . Re 1 . !. n: ir.vrts -performance proved in millions of Bendiic 
cor.ni tors over the past ten years 
. . . Ma'h red bar stock or impact extruded shell components, 
cadm: .m plated to QQ P-416 with a clear chromate after- 
treat:: en*. Finish is golden in color and conductive. 

. . Single key and keyway polarization represents maximum 
sirrp!i tty in a design prosen in millions of AN connectors. 
. . . Special thread cross-section cannot be cross-threaded. 

. . . Complete mechanical .sistance in both engaging and disen- 
giging- 


SERVICE CLASSES 


Die PC miniature eh ical connectors are available in the 
six serene cl. "es listed ' loss. Each class except the hermetic 
reupt iclei n:.y hast one or more means of terminating or sup- 
porting a c/tv or wire bundle. S< e page 4-PC. 

A ' Ge.ietal duty connectors Supplied with a back shell for 
condu t attachment and solder well protection. 

"C" P.esscrized recept cies. Less than 1 cu. in. pier hour leak- 
age a' 3^ ps. over a temperature range of — 65 <! F. to 
+ 251 C F in accordance with BSC-C3P specification. 

"la” F.r.v i ro irr ent rest st in 'onoectors. Equippx-d with multi- 
holed gro Timet and fo>.ower for moisture proofing single 
eonduetor open es in accordance with BSC-C3P spieci- 
ficition 

"P” For pott+g applications. Connectors supplied with a 
translucent nylon boot tor retention of customer applied 
pot t i ..ompound. 

"W" Obie rroistureproofing Radial compression of neoprene 
and atau.id jacketed, multi-conductor cables. 

' H” Hrrmet : seal rccintar'e Fused compression glass inserts 
aszilablt in severa' shell styles. 




CONNECTORS t - I 


3 PC 


Bendix 



type pc | 


i PYGMY 

ELECTRICAL CONNECTORS 

j 

TERMINATIONS & ORDER INFORMATION 


( 



i "A" GENERAL DUTY 


>. 


«. • .*«• •in**' ’ i*' 


1% * ..AV 


] //»// 


A" (SR) STRAIN RELIEF 


M' 



» 1> 



urn 


l" OPEN WIRE SEAL 


II 


| : "l" (SR) STRAIN RELIEF 






P" POTTING BOOT 


"P" (SR) STRAIN RELIEF 



% \ \ 


• * ^ C- 

U 


"W" CABLE SEAL 


TERMINATIONS 

The PC miniature electrical connectors are available in the 
seven styles of terminations shown to the left, each designed to 
fulfill one of the following requirements: 

"A” General duty, with a back shell threaded for conduit 
attachment or MS3057B cable clamp 

"A" (SR) General duty, with strain relief damp for cable or 
wire bundle support. 

Environmental resistant, with a nut and grommet for 
moisture proofing individual wires. 

Environmental resistant, with a strain relief clamp 
and grommet for moisture proofing individual wires 
and provides added wire bundle support. 

Translucent nylon boot for retaining customer 
applied potting compounds. Held in place by a 
threaded ring. 

Strain relief clamp sui,.ble for retaining customer 
applied potting compounds, with provision for wire 
support. 

Compressing damp and neoprene gland for moisture 
proofing multi-conductor jacketed cables. Telescop- 
ing sleeve (AN 3420A) can be used to adapt to 
cables smaller than the minimum close down. 

I 

HOW TO ORDER PC CONNECTORS 

1. Select basic shell type from page 3-PC Example. PCOO 

2. Select service class from page 3-PC and termination from 
page 4-PC. Example "E . 

3. Select insert arrangement from page -i PG Example 1S-32 
*4. Add pinv P Or SOekcS S 

Complete order number PCOOE-1S-32P 

If an alternate position is reunited (see page 4-PG) order, for 

example PCOUF 18 -32PW. 

The clavs E is also available with a strain relief damp, order 
number. PCOi'F 14 321’^SR) 

The h;":. re, riei pr i.!e v are avaiLb'e w.:h pm uniu !•> onh 


"E“ 

"E‘(SR) 

,.p.. 

"P”(SR) 

"W 


SHE. ., STYLE 

CLASS A 

CLASS C 

CLASS l 

CLASS P 

CLASS “V* 

CLASS H 

Waf! Mounting Receptacle 

PCOOA 

PCOOC 

PCOCE 

PC OOP 

PCOOW 


Coble Connecting Plug 

PC01A 


PC01E 

PC01P 

PC01W 


Box Mounting Receptacle * 

PC02A 

PC02C 

PC02E 

PC02P 

PC02W 

PC02H 

Stroighf Plug 

PC06A 


PC06E 

PC06P 

PC06W 


Jom Nut Receptocle 

PC07A 

PC07C 

PC07E 

PC07P 


PC07H 

Sold-m Mount Rtcep*acle 






PCIH 


C 


PC 


BfWD/X 





PYGMY PC06 STRAIGHT PLUG 


ORIGINAL PAGE IS 
OF POOR QUALITY 


PLUG ASSEMBLY 

2 


TERMINATION ASSEMBLIES 


Z-t 1 


PC06*-6* * 
PC06*-8-~ 
PC06’-10 ■-*'*" 
PC06M2** 
PC06* 14-** 
PC06*-16 •* 
PC06*-18-** 
PC06*-20 ** 
PC06*-22 -** 


A Thread 
Clou 28 

c 

Mo*. 

.3750 DS 

.604 

.5000 DS 

.729 

.6250 DS 

.854 

.7500 DS 

.979 

.8750 DS 

1.104 

1.0000 DS 

1.229 

1.1250 DS 

1.354 

1.2500 DS 

1.478 

1.3750 DS 

1.604 


Q Thread 
Cloit 2A 


.3125-3 2 NEF 
.4375-28 UNEF 
~ .5625-24 NEF 
A875-24 NEF _ 
.8125-20 UNEF 
.9375-20 UNEF 
1.0625-18 NEF 
1.1875-18 NEF 
1.3125-18 NEF 


PC06*-6-** 

PC06*-8-** 

PC06‘1 0-* * 

PC06*-12-** 

PC06*-14 ** 

PC06*-16-** 

PC06M8-** 

PCQ6*-20-** 

PC06‘-22-** 


.240 .125 

.302 .188 

.428 .312 

.552 .375 

.615 .500 

.740 .625 

.740 .625 

.928 .750 


III 

Mo* 

N*b 
M a * 

Ik 

Mo* 

Nk 

Mo* 

— 

— 

1.250 

.440 

1.740 

.550 

1.250 

.560 

1.740 

.675 

1.250 

.685 

1.740 

.803 

1.250 

.813 

1.740 

.920 

1.250 

.930 

1.872 

1.047 

1.250 

1.057 

1.872 

1.165 

1.250 

1.175 

2 061 

1.290 

1.434 

1.301 

2.061 

1.418 

1.434 

1.430 


.192 

.317 

.434 

.548 

.673 

.798' 

.899 

1.024 


1.406 1.100 
1.406 1.224 
1.562 1.350 
1.562 1.474 


V Thread 
Clc.il 2* 


.3750-32 NEF 
.5000-28 UNEF 
.6250-24 NEF 
.7500-20 UNEF 
.8750-20 UNEF 
1.0000-20 UNEF 
1.1875-18 NEF 
1.1875-18 NEF 
1.4375-18 NE S 


Or 

Ma* 

l* 

Mo*. 

.230 

1.680 

.312 

1.680 

.442 

1.823 

.539 

2015 

.616 

2.231 

.672 

2 461 

.747 

2 835 

.846 

2 999 


•Add d^ured termite clou Utter, i«e page 4 PC 


••Add deiirtd arrangement number and contact Utter, i*e pegr 4 PG 
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ORIGINAL PAGE IS 
OF POOR QUALITY 


The Bendix pygmy connector features closed entry socket 
contacts Both pins and sockets are machined from low loss 
copper alloy and are heavily gold plated over copper. This heavy 
gold plating eliminates contact corrosion and offers an indefinite 
shelf life. Tht. closed entry socket contacts will withstand the 
M1L-C-5015 probe lest using an eight ounce inch moment. 

Size 16 pygmy contacts are rated at 22 ampe res, and size 20 
pygmy io v;a(N are rared at 71/2 amperes It should he recognized 
that no p\ err connector can w ithstand full rated current through 
all contacts continuously (Hermetic class, set- paces 11-PT, 
10 PC ) 

St-rsivc rating I is comparable to MS service rating A. 
Pygmy connectors rated Service 1 will provide a minimum 
fiasho'cr voltage at sea level of 2000 volts AC (fms). Service 
rating II is vomparablc to MS service rating D, and will provide 
a minimum flashover voltage of 2b00 volts AC (rms) at sea 
level H-rmctic class ratings appear on pages 1 1-PT, 10-PC. 

A curve showing actual flashover versus altitude (pres- 
sure) is shown below for both service ratings. Please note that 
the establishment of electrical safety factors is left entirely in the 
designer's hands, since he is in the best position to know what 
eak voltages, switching surges, transients, etc., can be expected 
on a particular circuit. 

A time versus temperature curve, shown below, gives oper- 
ating life of pygmy connectors at elevated temperatures. This 
information is significant in missile work Also available from 
Bendix are pygmy coaxial and thermocouple- arrangements Con- 
sult the factory or our field representative for further informa- 
tion 


Flashover versus Altitude (Pressure) 



: CONNECTORS t* IfJ 


VlY ELECTRICAL DATA 


CONTACT RATINGS 



SERVICE RATINGS 


SERVICE RATING 

SUGGESTED OPERATING 

VOLTAGE SEA lEvEtl 


AC (RMS) 

UC 

I 

500 

700 

n 

900 

1250 


SOLDERWELL DATA 


CONTACT SIZE 

WEIL DIAMETER 

WEIL DEPTH 

20 

-04; 

•125 1 Si 

16 

.078 1 SSi 

-188 1 


CONTACT SPACING 


SERVICE 

RATINGS 

CREEPAGE 

DISTANCE 

MECHANICAL 

SPACING 

1 

3/32" 

3/64" 

D 

1/8" 

5/64" 


Time versus Temperature 











mfi* SSSw PYGMY 

CONTACT ARRANGEMENTS 

listed by shell sizes end arrangement numbers 



INSftT 

AltANGEMENT 

TOTAL 

contacts 

CONTACT 3IZ( | 

20 

u 

*1 

1 

1 







3 

2 


4 

3 

3 


t 

> - 

4 

4 







4 

4 


-98 

4 

4 






12 3 

3 


3 

-t 

t 

t 


-10 

10 

10 






14-3 

5 


3 

•12 

12 

t 

4 

13 

13 

14 

1 

•It 

It 

it 


-If 

If 

If 


-t 1* 

3 

3 






1*4 

t 


■ 

23 

23 

22 

1 


INSERT 

ARRANGEMENT 

TOTAL 

CONTACTS 

CONTACT SUE | 

20 

14 

•24 

3* 

34 






lOll 

11 


11 

•30 

30 

3* 

1 

42 

33 

32 


40* 

■ 

4 

3 «ICm>. 





20-14 

14 


14 

-24* 

24 

24 


43* 

23 

23 


•27* 

37 

17 


4f 

3f 

37 

2 

41 

41 

41 






22 7 * 

7 


7 

-21 

21 


21 

43* 

32 

32 


44* 

34 

34 


44* 

34 

34 


43 

33 

S3 






2441 

41 

41 



( 


ALTERNATE POSITIONS of contact arrangement: 


To prevent cross plugging in applications requiring the 
use of more than one Pygmy connector, of the same size and 
arrangement, we have established the following tabulated 
pin insert alternate positions. 

As shown in the diagram at the right, the front face of 
the pin insert is rotated within the shell in a clockw ise direc- 
tion from the normal shell key. The socket insert would thus 
be rotated counterclockwise the same number of degrees in 
respect to the normal shell key. 



SHELL 

SIZE 

INSERT 

ARRANGEMENT 

DEGREES | 

W 

X 

Y 

2 

t 

t-2 

St 

122 



t 

• 3 

60 

210 



>• 

t-4 

43 

- ■ 

— 

— — 

10 

104 

90 




10 

lOft 

to 

ito 

240 

27° 

12 

12 3 



- ~ . 

110 


12 

12 t 

to 

112 

203 

292 

12 

12 10 

40 

133 

270 

295 

14 

14-3 

40 

92 

104 

273 

14 

14-12 

43 

to 



14 

14-13 

17 

110 

135 

234 

14 

14 It 

13 

to 

ito 

270 

14 

14-lf 

30 

143 

313 


14 

14.tr 


40 



16 

144 

34 

132 

ito 

331 

14 

14 23 

13« 

270 



14 

14-26 

40 


273 

339 


•NOTE Arro" 9 *m#nfi not pr«t«nfly available m the M hermetic dots 


SHELL 

SIZE 

INSERT 

ARRANGEMENT 

DEGREES { 

W 

X 

Y 

Z 

It 

lt-11 

42 

lit 

241 

340 

It 

10 30 

100 

193 

285 

330 

It 

104? 

03 

130 

222 

245 

It 

1040* 

43 

93 

135 

140 

20 

20-16 

23R 

318 

333 

347 

20 

20 24 * 

70 

145 

213 

290 

20 

20 23* 

72 

144 

216 

288 

20 

2027 * 

72 

144 

216 

289 

20 

2039 

43 

144 

252 

333 

20 

2041 

43 

126 

223 


22 

Til * 

It 

41 



22 

22 21 

14 

133 

173 

349 

22 

22 32* 

72 

143 

213 

789 

22 

22 3«* 

42 

142 

219 

298 

22 

22 36* 

72 

144 

216 

288 

37 

22 35 

30 

- 

142 

226 

314 

24 

2441 

to 

180 

270 

324 
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CONTACT ARRANGEMENTS 


and their service ratings 


These illustrations are actual size looking into front of pin insert. 

ORIGINAL PAu£ IS 
OF POOR QUALITY 


INSERT ARRANGEMENT 
SERVICE RATING 
NUMBER OF CONTACTS 
CONTACT SIZE 



© o 




6 1 


8-2 


I 

1 

20 


1 

2 

20 


8-3 8-4 10-6 

i i i 

3 4* 

20 20 20 


10 98 
I 
6 

20 







INSERT ARRANGEMENT 
SERVICE RATING 

, NUMBER OF CONTACTS 

CONTACT SIZE 


12-3 

It 

3 

16 


12-8 

I 

8 

20 


12-10 

I 

10 

20 


14-5 

II 

S 

16 


14-12 

I 

8 4 

20 16 


--A 






L 


INSERT ARRANGEMENT 
SERVICE RATING 
NUMBER OF CONTACTS 
CONTACT SIZE 



14-13 

14 1 

20 16 



14-19 

I 

19 

20 


14-91 

Floihovtr 
5,000 VAC (rmi) 

3 

20 




c 



INSERT ARRANGEMENT 1*4 

SERVICE RATING || 

NUMBER OF CONTACTS 8 

CONTACT SIZE 1* 




Legend • i* 


O20 ® HI* VOLT. 


CO-AX 


i 

4 
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BH Electronics (08450) 

Power Supply, DC to DC 


2055-28-15 



B.H. IRJDUSTRBES 
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3 WATT DC-DC REGULATED CONVERTER MODULE 


SERIES 2055 



.40 


.50 

min 


h 


1.700 


L .04 typ 


p-850- 




COM 

OUTPUT 


d.L , 


I INPUT | 


2 . 00 . 


r 


2.75 


• LOW PROFILE • .40 INCH THIN 

• DUAL OUTPUT 

• REVERSE VOLTAGE PROTECTION 

• FOLD BACK CURRENT LIMITING 

• PRINTED CIRCUIT BOARD MOUNTING 


COMMON SPECIFICATIONS 

REGULATION: Lin* (30% Chang*): lOmvtyp 

Load (F.L. chans*): 10 mv typ 

T*mp*ratur«: .01%/°C typ 

NOISE: M*asur*d with 10 mhi bandwidth. 

Input currant: 10% lln p-p max (S% p-p typ) 

Output voltas*: 25 mv p-p max (10 my p-p typ) 

1 mv rms max (.25 mv rmi typ) 

WEIGHT : 2.5 ounc* max 

(1) Maximum volta 9 * transient, 1 a*cond max duration. 

Maximum currant at full load and nom. Input voltag*. 
Accuracy Is * 1.0% or 100 mv, whichever Is less. 


(2) 

(3) 

<<> 


Nominal currant. Short circuit limit If 40% of nom. 
Kn*« is 125% of nom. S** t*mp*ratur* derating curv*. 

( 5 ) Input/output Isolation Is .002 mfd at 100 vdc. 

(6) Cas* operating temperature It -40°C to *70°C. 

Storage temperature Is -65°C to *T00°C. 

Cas* temperature rise Is 40°C in free air at full load and 
nominal Input voltag*. 


Special units are available at no extra charge. Specify MODEL 2055-XX-YY. 
XX Is Input voltage (Min Input Is XX leu 15%). YY Is output voltage. 



DIMENSIONS IN INCHES 

MODEL SPECIFICATIONS 


• 25°C Case Temperature (S) 




INPUT 

OUTPUT (5) 

PRICE 
(i to g) 

* 

SS 70 SO 

MODEL 

Voltag* 

Current 

•I 

Cur- 

rent 

J WATT 

— vv\ 

• *15% \ -15% 


Nom 

Min 

Max(l) 

ma (2) 

♦vdc 

(3) 

ma (4) 

POWER 

Z0S 5-12-15 

12 

10 

20 

700 

15 

100 


V \ \ 

NOM INPUT \ 

2055-12-22 

12 

10 

20 

700 

22 

66 


OUTPUT 

VOLTAGE ""nAA 

2055-24-15 

24 

20.4 

41 

309 

15 

100 




2055-26-15 

26 

22.1 

43 

260 

15 

100 


ZERO 

A 








$ 65.50 


CASE TEMPERATURE °C ^ 

20S5-26-S 

26 

24 

46 

260 

* 

166 



2055-26-12 

26 

24 

46 

260 

12 

125 


( OUTPUT DERATING CURVE 

^2055-26-15 

26 

24 

46 

260 

15 

ioo") 














B.H. INDUSTRIES, 2218 COTNER AVENUE, LOS ANGELES, CALIFORNIA 90064 TELEPHONE (213) 479-827E 


CFE TECHNICAL DATA 


Bell Helicopter Textron (97499) 


Figure No. Figure Title 


Page No. 


BHT-1 

BHT-2 

BHT-3 

BHT-4 

BHT-5 

BHT-6 

BHT-7 

BHT-8 

BHT-9 

BHT-10 

BHT-11 

BHT-1 2 

BHT-13 

BHT-1 4 

BHT-1 5 
BHT-1 6 
BHT-1 7 

BHT-1 8 


Flow Diagram Stick Position 4-6-3 

Stick Position Display Panel 4-6-4 

Stick Positions ANP Card 11 4-6-5 

Flow Diagram Temperature Scanner -6-6 

Temperature Scanner Control Panel t-7 

Temperature Scanner ANP Card 12 4-C-8 

Temperature Scanner ANP Card 13 4-6-9 

Temperature Scanner ANP Card .16 4-6-10 

Tape Deck Control 4-6-11 

Flow Diagram Data Control 4-6-12 

Control Monitor Panel 4-6-13 

Data Control ANP Card 17 

(Ship 1 only) 4-6-14 

Data Control ANP Card 17 

(Ship 2 only) 4-6-15 

Temperature Scanner Remote Unit 4-6-16 

(Nine sheets) thru 

4-6-24 

Scanivalve Control Box 4-6-25 

Scanivalve Control Wiring 4-6-26 

Engine Vibration Accelerometer 4-6-27 

Filter 

Synchro Converter Control Unit 4-6-28 


4-6-1 



CFE TECHNICAL DATA 


Bell Helicopter 

Textron (97499) (Cont) 


Figure No. 

Figure Title 

Page No. 

BHT-19 

Control Position Indicator 

4-6-29 

BHT-20 

Temperature Monitor 

4-6-30 

BHT-21 

Flapping Indicator 

4-6-31 

BHT-22 

Critical Load Meter 

4-6-32 

BHT-23 

Control - Monitor 

4-6-33 

BHT-24 

BHT Premodulation Filter for 
PCM TM 

4-6-34 

7411003 

Instrumentation Antenna 







5- i 











TtXTROH 



Fxiure BHT' 
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Pi«iurp PMT-*. TiM*per«tur* *c«nn#r A«n» card 





301 - 049-022 



Flaut e BM T - 7 . Temperature Scanner MfF Card 13 








ir«* W»*T-H. Tp**p*»r»tur» 8c«nn#r Mr Car d 1/ 






J 


Fiqure BHT-9 . Tape Deck Control 
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301 - 099-022 


Ult or diu knurr o( (taU or this omh* k Mih|»tt lo thr rnlrxlnn nr thr litir p*n» 


♦» VDC 



IC1 

SN7400 


IC2 

SN7400 


IC3 

SN7400 


07 

3N4036 


MAIN 

INSTRUMENTATION 

CONTROL 

PANEL 


*» VDC TO PIN NO 14 
OP If 1. ICS A ICJ 


♦JS VDC 


CIRCUIT COM 


•» VDC IN 


If 7. IC2AIC1 | 

Figure BHT-11. 


ON O 

PRIME OATA 

TAPE MOTION 

TAPE REMAINING 

FAULT Jm jI j.* 1 C 

FAULT CLEAR 


SYSTEM POWER 


K>I0«1-I6-I J 


Control Monitor Panel 


4 - 6-13 
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TEMP SCANNER RCMOTE UNIT CONTROL WIRING 



i 


RELAY 

CARO 




i 

i 

! 

RELAY t 

CARD j 

92 l 


I 


RELAY 

CARD 

9 } 


Figure BHT-14. Temperature Scanner Remote Unit - 
Internal Wiring (Sheet 1 of 9) 
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RELAY CARD #1 
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301 - 099-022 


lh* or 4nc knurr or diU on H»i\ pour n tubml to mr rntrictec an trr loir poor 


1PM 740 
01 


2N4C36 


.02 

I1N746A 


K1 

6—^—2 


6 ** 2 


6 « 2 


6 *“2 


2 — 
6 

Sj 

■ytt 

K6 

YYr 

>•“ — < 

i 

' 

7 

6 / 

K7 

mnr 

,2 1 

9 

«, 

K8 

’YVY' 

>2 1 

10 

6, 

K9 

YVY^ 

2 

11 


K10 

VYV 

2 


•Cl 

IOM 54445) 


OUNCO RE LAV 
MRR ZADLXV 
(10 Pt ACES) 


Figure DHT-14. Temperature Scanner Remote Unit 
Relay Card Schematic (Sheet 5 of 9) 
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M few JOptw-EZuED OF POOR QUALITY 301-099-022 
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U\# « *Ktt ur» 01 tW4 «' Mm o*>» >\ \t<0|n I to Mi* rnlnrUm on M>* title Dane 


RELAY CARO COMPONENT LOCATION 


1 ) R2 



Figure BHT-14. Temperature Scanner Remote Unit - 
Relay Card Layout (Sheet 6 of 9) 
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Ovva*' o' le-tiu * 1 •«>t 
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Figure BHT-14. Temperature Scanner Remote Unit 
Logic Card Schematic (Sheet 7 of 9) 
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1C 6 (DM5904N) ♦ 1C 7 (OM540ON) 
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TEMP SCANNER REMOTE UNIT POWER SUPPLY 


200 OHMS 1W 


91 OHMS 


00 

»JIFL» - | 
50 VDC 


2N5190 


m 



IN458A 

91 OHMS 

(6PLI 


Tio 

IN4744 

V 

VS448 


LM340T 
—5 C 


1000 MFD 
7 VDC 


•CCS ELECTRONICS 
$10-10 10 28 50-8 -P 




Figure BHT-14. Temperature Scanner Remote Unit 
Power Supply Card (Sheet 9 of 9) 
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TEXTRON 



Figure BHT-15. Scanivulve Control ,<ox 
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-KPT06-I0-6P 


•MARK: SCAN-PRESS-22 


KPTOS-IO-CS 


OISC- 

LP-2K 


A 




A 

7 

1 1 

1 1 


1 1 

T 

r 


i 


1 1 

C 

r\ 

— n 

1 1 


1 1 

o 

LI 

r 

j 




£ 

t 

r 

r 

*3 



f 

r 



/-KPT01 -14-I5S 




INSTR. 


CC 
£D| 
EE 
FF 

JJ 

IKK* 

t 

SKASW 
05575-9 


PALLET 


PLUG 


■A 


6- JUMPER 


]7 


PRESSURE 

TRANSDUCER 


SCANI- 

VALVE 


KP06-I4-I5P 


KPT0612-8S- 


-SCAN-COOEA-22- 

-SCANCODE-B-72- 

-SCAN-COOE-C-22- 

- SCAN-COOE-D-22 - 

- SCAN-CODEE-22 - 
-SCAN-CODE -F 22 - 

- SC AN-CODE-G-22 - 
-SCAN-CODE-H-22- 


-rf 

0-1- 


□ 

a 

□ 

□ 

m 

□ 

□ 

□ 

□ 

□ 

□ 

□ 

B 

□ 

□ 

B 

a 

n 

a 

a 


■fa 


r -l 
a 


KPT064-4S — 



X 


- SCAN-CODE-A-22 

A 

GREEN 

- SCAN-COOE-B-22 

B 

BROWN 

- SCAN-CODE-C-22 

C 

RED 

SCAN-CODE-D-22 

D 

YELLOW 

- SCAN-CODE-E-22 

E 

GRAY 

SCAN-CODE-F-22 

F 

BROWN/WHITE 

- SCAN-CODE -G-22 

G 

RED/WHITE 

SC AN-CODE-H-22 

H 

YELLOW/WHITE 






H | A j B | C | D 

TTfTg 

R ( A 

1 *» 1 


u 


KPTQ6-I2-10S 

KPT06-8-4P 


SCANIVALVE 
CONTROL BOX 
(SEE FIGURE 4-12) 


♦28 V DC 
28 RTN 


& 


- WHITE - 
-BROWN ■ 


fa 


KPT06-8-3S 


J 


TT 

_Li_ 


-RED- 


-U- 


I I 

TT 


B 


WHITE 

BLACK -LLfal 
BROWN 




KPT06-8-4S 



WHITE 

WHITE 

BLACK 

GREEN 


•5-CONTROL BOX MOUNTED ON LEFT PYLON 

•2 USE 2 CONDUCTOR. 20 GAGE ORANGE WIRE 

•3-USE 4 CONDUCTOR. 22 GAGE ORANGE WIRE 

•4-MAKE THESE SPLICES AT THE SCANIVALVE CONNECTOR 


SCANIVALVE CONTROL WIRING 


Figure BHT-16. Scanivalve Control Wiring 
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Bell Helicopter 
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ORIGINAL PAGE IS 
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ENGINE VIBRATION ACCELEROMETER FILTER 



OUTPUT NO. 1 


NO. 2 


NO. 3 


1. CONNECTORS ARE FOR MICRODOT CABLE 

2. INDUCTORS ARE TR1P-UTRAD EC-tOOO 

3. CAPACITORS ARE VlTRAMON VK30BAI03F 

4. ACCELEROMETERS TO INPUTS, OUTPUTS TO CHARGE 
CONVERTERS. DO NOT REVERSE. 


301099-15 


Figure BHT-17. Engine Vibration Accelerometer Filter 
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SYNCHRO CONVERTER CONTROL UNIT 



301099-18 


Figure BHT-J8. Synchro Converter Control Unit 

4 - 6-28 
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CONTROL POSITION INDICATOR 



F/A CYCLIC 

LAT CYCLIC 

COLLECTIVE 

RUDDER 



STICK POS 

STICK POS 

STICK POS 

PEDAL POS 


0 

5 

1 


5 

B 



B 


H 

B 

0 


CD 

© 

6 

on 



301075-20 


NOTE: 

Control Positions arc as follows: 

F/A Cyclic Stick - 0 % Full Aft, 10G% Full Forward 
Lateral Stick - 0% Full Left, 100% Full Right 
Collective Stick — 0% Full Down, 100% Full Up 
Rudder Pedal - 0% Full Left, 100% Full Right 
100 % - 00 


Figure BKT-19. Control Position Indicator 
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Figure BIIT-20. Temperature Monitor 
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CFE TECHNICAL DATA 


Bourns (80294) 

Potentiometer, Linear, 12-Inch 80294-2001941502 

Potentiometer, Linear, 6-Inch 80294-2001841100 
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MODEL 5194 


LONG TRAVEL UNEAR POSITION TRANSDUCER 


PRODUCT DESCRIPTION 

The 5194 offers a convenient method of measuring 
displacement in actuators, valves and linkage sys- 
tems. It is a high-performance instrument designed 
to provide a precise electrical signal proportional to 
the actual physical position of the actuated shaft. 

The transducer is an inf.nite resolution potentiomet- 
ric system which combines: 1) the long-life properties 
of an INFINITRON’ element; 2) the rugged simplicity 
of a cylindrical aluminum housing; 3) the proven 
"zero backlash'' capability of the actuating shaft and 
moveable potentiometer contacts; 4) continuous 
shaft rotation. 


Utilizing a voltage divider network, the 5194 will pro- 
vide the user with an anaiog signal proportional to 
element position. This signal can be directly used in 
recording, monitoring, control and telemetry systems. 



FEATURES 

• INFINITRON Element Provides Continuous 
Resolution 

• l.cngLife 

• Single and Dual Output (special order) 

• Compact size — %" diameter 
Low Cost 

• Rugged Construction 

• Sand, Dust and Fungus Protection 


PRINCIPLE OF OPERATION 

The transducer contacts are pos'tioned along a pre- 
cision electrical element which varies the resistance 
Excited by either an AC or DC input voltage, me- 
chanical backlash is eliminated by a positive con- 
nection between the shaft and contact assembly. 
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LONG TRAVEL LINEAR POSITION TRANSDUCER 


SPECIFICATIONS 

Standard Rar.ges 

Linearity 

Resistance 

Insulation Resistance 


. . 8, 12, 16, 20 inches 

0.5% 

500 ohms/ in. 

<§> 500 VDC, 50 megohms 


Power Rating ...!... 

Shaft Actuation Force 
Life 


. 1.0 watt/ inch @ 70° F 
0.1 watt/ inch @ 225°F 

1 lb. maximum 

Full Scale — 10 6 cycles 
Dither — 40 x 10 6 cycles 


Vt - 28UNF . 2A 
.75 MIN FULL THD 



*28 AWG TEFLON INSULATED 
LEAOWlRES 24" MiN LENGTH 


RANGE 

RESISTANCE 

A DIM 

8.00 

4Ko 

11.00 

12.00 

6Ko 

15.00 

16.00 

8Ko 

19.00 

20.00 

10Ko 

23.00 


ORDERING INFORMATION 

Specify range and if single or dual output is required 



LITHO IN USA 




INSTRUMENT DIVISION 


6135 MAGNOLIA AVE. • RIVERSIDE. CALIF. 92506 
TELEPHONE 714 684 1 700 TWX 910 332-6105 


4 
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CONDUCTIVE PLASTIC — CONTINUOUS RESOLUTION 


r 


DESCRIPTION 

Bourns Mode! 184 Linear Motion Potentiometer is a rug- 
ged, miniature instrument designed for internal installation 
in hydraulic actua'ors and other telescoping assemblies. 
The Vj" diameter case with concentric actuating shaft is 
sealed against contamination when operating in hydraulic 
fluids or high humidity conditions 

Model 184 features Bourns exclusive INFINITRON'S Con- 
ductive Plastic Element. The simplicity of the basic design 
provides exceptional performance even when subjected to 
the extreme shock, vibration and acceleration conditions 
typical of missile ana aircraft applications. 

Standard travel ranges are from 1 " to 4 ". Special end fit- 
tings, electrical connectors, with taps, switches, and poten- 
tiometer elements with special characteristics can be incor- 
porated in the basic design to meet your requirements. 


ORIGINAL PAGE IS 
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FEATURES 

• Bourns INFINITRON element provides 
continuous resolution. 

• Compact case: Vi inch diameter. 

• Designed to mount inside hydraulic actuators. 

• Long life.- 1 million cycles full scale. 

40 million cycles — dither. 

• linearity. ±0.5 percent. 

• High level output. 


Z 
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POSITION/MODEL 184 


SPECIFICATIONS 


Measurement Range 

Standard Resistances 

Resistance To. trance 

Resolution 

Residual Voltage Ratio at Range Estrem.ties 
Rower Rating 

70*F 

22S*F 

Insulation Resistance 

Independent Linearity (continuous plotr 

IK* -Full Scale 
— Dither ... . 


t. 2 and 4 inches 

1,000, 2,000 and 10,000 ohms 

±10 percent 

Continuous 

0 1 - 3.0 percent 

0.5 watt/inch 

0.1 watt 

50 megohms at 500 volts OC 
±0.5 to ±1.0 percent 

1,000,000 cycles 
40.000,000 cycles 


Mechanical Travel Equal to or greater than measurement range 

Shalt actuation force 1 pound meilmum 

Mechanical backlash None 

Shaft Rotation Continuous 

Temperature Range — 65 to +225*F 


Vibration Without Electrical Discontinuity 
or Error Greater than 0 5 Percent lOCs, 20-2,000 H’ 

Acceleration Without Electrical Discontinuity 
or Error Greater than 0.5 Percent ... . . lOQCs 

Shock 15 Gs 

Humidity Resistance change: less than ±2 percent 

Other Environments Meets MIL-E-5272 for fungus, altitude, sar.d and dust 


RANGE 

RESISTANCE 

DIM ■•A” 

WEIGHT 

1.00* 

1000" 

3.00 

2.0 02. 

1.00* 

5000" 

3.00 

2.0 02. 

2.00* 

20009 

4.00 

3.0 02. 

2.00* 

50009 

4.00 

3.0 02. 

4.00 

50000 

6 00 

6.0 02. 

4.00 

100009 

6.00 

6.0 02. 


*1.0% LINEARITY 



MIN 


STYLE II 


3 - 


PLAIN 


NOTES: 

1. WEIGHT. SEE CHART. APPROX. 

2. CASE STAINLESS STEEL 


YELLOW 

RED 

GREEN 


WIRING DIAGRAM 




SHAfT EXTENDED 


SPECIFICATIONS AND DIMENSIONS SUBJECT TO CHANCE PER APPLICABLE CONTROL SPECIFICATION AND OUTLINE DRAWING 
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CFE TECHNICAL DATA 


ITT Cannon Electric (91577) 


Component Description Part Number 


Connector, 

Bulkhead 

Pass 

Thru 

Connector, 

Circular, 

Box 

Mount 

Connector, 

Circular, 

Box 

Mount 

Connector, 

Circular, 

Box 

Mount 

Connector, 

Circular, 

Box 

Mount 

Connector, 

Circular, 

Box 

Mount 

Connector, 

Circular, 

Box 

Mount 

Connector, 

Circular, 

Box 

Mount 

Connector, 

Circular, 

Box 

Mount 

Connector , 

Circular, 

Box 

Mount 

Connector, 

Circular, 

Box 

Mount 

Connector, 

Circular, 

Box 

Mount 

Connector, 

Circular, 

Box 

Mount 

Connector, 

Circular, 

Box 

Mount 

Connector, 

Circular, 

Cable 

Connector, 

Circular, 

Cable 

Connector, 

Circular, 

Cable 

Connector, 

Circular, 

Cable 

Connector , 

Circular, 

Straight 

Connector, 

Circular, 

Straight 

Connector, 

Circular, 

Straight 

Connector, 

Circular, 

Straight 

Connector, 

Circular, 

Straight 


KPTB-14-15SP 
KPT02-8-3P 
KPT02-8-2P 
KPT02-8-45 
KPT02-8-4P 
KPT02-10-6P 
KPT02-12-8P 
KPT02-12-10S 
KPT02-12-14S 
KPT02-14-15S 
KPT02-14-19P 
KPT02-16-26P 
KPT02-24-61P 
KPT02-24-61S 
KPT01-8-3P 
KPT01-8-45 
KPT01-12-8S 
KPT01-14-18P 
Plug KPT06-8-4S 

Plug KPT06-8-4P 

Plug KPT06-8-25 

Plug KPT06-8-35 

Plug KPT06-10-6S 


Component Description 


Part Number 




h 


I 



Connector, 

Circular, 

Straight 

Plug 

Connector, 

Circular, 

Straight 

Plug 

Connector, 

Circular, 

Straight 

Plug 

Connector , 

Circular, 

Straight 

Plug 

Connector, 

Circular. 

Straight 

Plug 

Connector, 

Circular, 

Straight 

Plug 

Connector , 

Circular, 

Straight 

Plug 

Connector, 

Circular, 

Straight 

Plug 

Connector, 

Circular, 

Straight 

Plug 

Connector, 

Circular, 

Straight 

Plug 

Connector, 

Circular, 

Straight 

Plug 

Connector, 

Circular, 

Straight 

Plug 

Connector, 

Circular, 

Straight 

Plug 

Connector, 

Circular, 

Straight 

Plug 

Connector, 

Circular, 

Straight 

Plug 

Connector, 

Circular, 

Straight 

Plug 

Connector, 

Circular, 

Straight 

Plug 

Connector, 

Circular, 

Straight 

Plug 

Connector, 

Circular, 

Straight 

Plug 

Connector, 

Circular, 

Straight 

Plug 

Connector, 

Circular, 

Straight 

Plug 


KPT06-12-8S j 

KPT06-12-8? 

KPT06-12-10P 

KPTOS-12-10S 

KPT06-12-14P 

KPT06-14-15S 

KPT06-14-15P 

I 

KPT06-14-18S 

KPT06-14-19S 

KPT06-16-8P 

KPT06-16-8S 

KPT06-16-26S 

KPT06-18-32S 

KPT06-22-5SP 

KPT06-24- 61S 

KPT06-24-61P 

MS3106-1 4S-5S 

MS31C6-16S-1S 

MS3106-22-14S 

MS3106-24-11S 

WK-4-21C1 

i 

i 
! 

f 
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K Connectors 

rugged circular connectors 
with quick conne~Vdisconnect 
Acme threads 

VN V ■" 

- \ * \ 




Six decades on 
the leading edge of 
interconnect technology 


K-llA/DECEMBEB t#Tl 


I 
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1 General Information 

K standard circular connectors with special 
Acme threao coupling are rugged, lightweight 
and economical. These connectors are ex- 
I tremely versatile, with eight shell types and 
insert diameters, totaling more than 350 con- 
tact arrangements, in s variety of amperage 
J and voltage caoacities. K connectors have 
• made the quick disc*- meet concept a stand- 
' ard in the industry, saving time and money in 
; servicing, assemt /, testing and inspection. K 
connectors are used on aircraft, transmitter, 
instrument panels. Geiger counters, television 
came: .s, potentiometers, cathode ray record- 
ers ana other equipment. 

The r e are two genera 1 basic categories of 
K connectors discussed in this catalog: 

K — with special Acme thread coupling 
nut; 

RK — with coupling nut on the receptacle 
instead of the piug (will not mate with 
K connectors). 

J AIso described are special connectors de- 
veloped for the television and communications 
industry. Some of t s e contact arrangements 
• and shell styles are net recommenced ici new 
designs or applications, but these items are 
readily available from ITT Cannon authorised 
distributors and from the factory direct. 

I 

For additional information please contact your 
nearest ITT Cannon Electric sales office or 
write to 6G6 East Dyer Road, Santa Ana, Cali- 
. fornia 92702. 
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TABLE OF CONTENTS 

Contact Arrangements (by number ot contacts) 4-5 

Contact Arrangements (by shell size) 6-10 

K/RK Connectors 11-15 

K/RK Accessories 16 

AK 90 c Angle Television Connectors 17 

AKT Color Television Connectors 17 

LK/LKT Monochrome Television Connectors . . 18-19 
SK Telephone Recorder Connectors 19 


QUICK SELECTOR CHART 


Series Description Page 

K/RK Standard circular connector with special Acme thread couplings for 11-16 

quick connect and disconnect. Used in color and monochrome TV 
cameras, transmitters, telephone circuits, etc. 

AK/AKT Versatile solder type for color TV cameras, mobile units, and color 17 

audio/visual communications. 

LK/Lr\i Rugged, dependable solder type connectors for use on monochrome 18-19 

TV camera equipment, and black and white audio/visual applications. 

SK "BEEP’’ telephone connectors — special telephone, television appli- 19 

cations, and for use on general ground support equipment. 
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CONTACT ARRANGEMENTS by number of contacts 

ORIGINAL PAGE !S 
OF POOR QUALITY 

SPACING/VOLTAGE CODE 


There shall be no evidence of breakdown when the test voltages indicated below are applied, for a period of one minute, 
between the contacts and between the shell and the contacts with spacings as noted below: 


Ambtant Tampatahtra 21*C ta 27*C 

Laboratory Raiatlva Humidity H% to 71% 

Candittoaa laremalric praaaura 2 a 70" la 21.7V* 

laaart Malarial Pit* nolle XXX-F or moldad malamlna 


CODE 

CONTACT 

SPACING 

TEST VOLTAGE 
CO cds. (Ac rms) 

CODE 

CONTACT 

SPACING 

TEST VOLTAGE 
60 cos. (ae rms) 

CODE 

CONTACT 

SPACING 

TEST VOLTAGE 
60 CDS (»C rms) 

A 

l €4 

543 \ q \:% 

J 

9 64 

3050 veils 

S 

19 64 

4940 «C‘tS 

B 

t 32 

10C0 vo»5J 

K 

S' 12 

3250 voits 

T 

5/16 

5i CO volts 

C 

3 €4 

1200 vo its 

L 

11 64 

3450 volts 

U 

23, 64 

5580 volts 

D 

i 16 

treo voits 

M 

3 1C 

3050 votts 

V 

3 9 

5753 volts 

E 

5 64 

2050 volts 

N 

13/64 

3850 volts 

w 

25. 64 

5890 vo.ts 

F 

3 32 

2350 volts 

0 

7 32 

4050 vo.ts 

X 

13 32 

6C20 volts 

G 

7 64 

2500 vo»ts 

p 

15/64 

4240 volts 

Y 

7/16 

6300 vo’s 

H 

i/» 

2900 volts 

Q 

1/A 

4420 volts 

z 

1/2 

6600 vo.ts 




R 

9/32 

4760 volts 





CONTACT ARRANGEMENTS 


‘Not recommended for new designs. 


CONTACT 
APR NO. 

Contacts 

W.r* S«N 

Amp* 

Cctfa 

rage 

No. 

1 CONTACT 

•WK-1 

1 

=10 

30 

L 

6 

2 CONTACTS 

WK-M2 

2 

-16 

10 

F 

6 

GK-V2 

2 

=14 

15 

L 

6 

•GK-V2 

2 

-14 

15 

i 

6 

GK-N2 

1 

-14 





1 

=10 




SK-S2 

2 

-4 

SO 

E 

7 

3 CONTACTS 

WK-3 

3 

-14 

T5 

O 

6 

WK-C3 

2 

=10 

30 

C 

6 


1 

=16 

10 

c 


GK-C3 

2 

=6 

60 

c 

6 


1 

— 14 

15 

c 


-GK-E3 

3 

=8 

40 

c 

E 

*GK*M3 

3 

— 14 

15 

E 

6 

GK-S3 

3 

= 10 

30 

E 

6 

SK-L3 

3 

=10 

30 

C 

7 




grounding 






umt 



•NK-E3 

3 

-4 

80 

F 

7 


4 CONTACTS 


WK-4 

4 

-16 

10 

C 

6 

WK-S4 

2 

-16 

10 

C 

6 


2 

no 

30 

C 


GK-4 

4 

= 10 

30 

C 

6 

‘GK-C4 

2 

=8 

40 

c 

6 


2 

— 14 

15 

t 


•SK-U4 

3 

-16 

10 

c 

7 


1 

coa* 


c 


*NK-P4 

4 

=6 

60 

F 

7 

5 CONTACTS 





WK-S 

5 

- 5 

10 

c 

6 

•WK-SS 

1 

- =10 

30 

c 

6 


4 

- 16 

10 

c 


•Gk-G5 

1 

-16 

10 

c 

6 


4 

= 10 

30 

c 


*GKM5 

2 

= 10 

30 

E 

6 


3 

= ie 

10 

E 


SK-S 

5 

-10 

30 

E 

7 

*FKGSC 

5 

R coa* 
grounded 

10 

C 

8 


CONTACT 
ARM NO. 

Contact! 

W.r* Sit* 

Amp* 

Co4« 

P»9* 

No 

6 CONTACTS 

WK-6 

6 

= 16 

10 

c 

6 

*WK-M6 

6 

n6 

10 

B 

6 

*GK-P6 

3 

= 10 

30 

B 

6 


3 

= 14 

15 



SK-6 

6 

=10 

30 

D 

7 


7 CONTACTS 


WK-A7 

7 

- 1b 

1U 

C 6 

GK-H7 

2 

=14 

15 

7— J 6 


5 

-16 

10 

V 6--C 

StGM7 

4 

= 10 

30 

E 


3 

= 16 

10 

E 7 

•SK-V7 

3 

- 8 

<0 

1*4 C V 

. 

4 

= 16 

1C 

5-7— E 

•IK-M7 

7 

=6 

60 

J 9 


8 CONTACTS 


■WK-B 

8 

It 

TO 

o 

5 

E 

6 

GK-8 

8 

-•4 

15 

C 

6 

•GK-CB 

5 

-•16 

10 

C 

6 


3 

=10 

30 

c 


GK-St 

4 

=16 

'0 

c 

e 


4 

= 10 

30 

c 


*SK-» 

8 

= 16 

10 

F 

7 

'SK-A8 

7 

=14 

15 

c 

7 


1 

=6 

60 

c 


•NK-D8 

4 

= 14 

15 

G 

7 

NK-LI 

4 

=14 

15 

E 

7 


4 

=8 

40 

E 


*NK-M9 

8 

= 10 

30 

E 

7 

9 CONTACTS 





GK-9 

9 

= 16 

10 

D 

6 

SK-C9 

2 

=6 

60 

C 

7 


2 

= 10 

30 

C 



5 

=1j 

10 

C 


•NK-C9 

2 

=4 

80 

E 

7 


* 

no 

30 

E 



6 

= 16 

10 

E 


•HK-P9 

9 

= 16 

10 

1-3 5-7— G 

7 





4— P 






8— E 






9— L 


‘AK-9 

9 

=6 

60 

1*4. 6-9 — J 

10 


5— U 

* AK'Cl 9 coa*. 1-4. 6-9— J 1(3 

5— K 


I 



4 
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BY NUMBER OF CONTACTS CONTACT ARRANGEMENTS 
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CONTACT 

ANft NO CMIMII 

Wir» im 

Am#* 

CM* 

N# 

10 CONTACTS 

SK-M10 2 

~ =10 ' 

30 

E 

7 

8 

-16 

10 

E 


•NA-M10 2 

-8 

40 

E 

7 

8 

= 14 

15 

E 


’NK-S10 4 

=10 

SO 

E 

7 

6 

=16 

10 

E 



11 CONTACTS 


•SKW11 

11 

=16 

10 

C 

7 

NK-LIl” 

2 

=10 

30 

e 

7 


8 

= 14 

15 

E 



1 

= 16 

10 

E 


12 CONTACTS 





GK-12 

12 

= 16_ _ 

10 

~c 

6 

SK-012 

4 

=10 

30 

C 

7 


__ e_ 

=16 

10 

c 


NK-12^ 

12_ 

" =14 

15 

E 

6 

•NK4.12 

4 

=6 

60 

1-8— C 

8 


6 

=16 

10 

9-12— E 


FK~12 

12 

= 10 

30 



14 CONTACTS 





‘NKN14 

5 

= 10 

30~ 

E 

~ 8 


9 

”16 

10_ 

E 


•FK-B14 

14 

-14 

15 ' 

1-13— F 
14— W_ 

8 

V FK-R14 

14 

= 16 

10 _ 

11-14 — P 
1-10— E 

8 


IS CONTACTS 


NK-L1S IS 

= 14 

15 

O 

8 

•FK-L15 4 

11 

= 10 
= 14 

30 

15 

I- 10— G 

II- 14 — C 
IS— V 

11 

16 CONTACTS 

SK-C16 2 

= 10 

30 

C 

7 

14 

=16 

10 

C 



17 CONTACTS 


NK-V17 6 

= 10 

30 

c 

" 8 

11 

= 16 

10 

c 


FK-G17 2 

=4 

80 

c 

8 

2 

= 8 

40 

c 


2 

= 10 

30 

c 


2 

= 14 

15 

c 


9 

=16 

10 

c 


FA-L17 ? 

= 10 

30 

17— V 

8 

15 

= 14 

IS 

1-16— C 


19 CONTACTS 





SK-19 19 

= 16 

10 

C 

7 

•FA-19 19 

= 14 

IS 

E 

8 


20 CONTACTS 


•NK-L20 

7 

13 

=14 

=16 

IS 

10 

1-13. 15. 
16— C 

14. 17-20— E 

8 

FK-L20 

7 

=10 

30 

E 

8 


13 

=16 

10 

E 


•FK-W20 

20 

mm coax 


B 

11 

21 CONTACTS 

■NA-L21 

4 

•10 

30 

C 

• 


17 

=16 

10 

C 


FK-21 

17 

*16 

10 

0 

• 


2 

*8 

40 




2 

=4 

80 




23 CONTACTS 


NK-L21 

2 

*10 

30 

C 

• 


2 

*14 

IS 

C 



19 

*16 

10 

c 



CONTACT 






ANN NO 

C««M*Ct* 

WM *>*• 

A«#b 

CM* 

Urn. 

24 CONTACTS 

SK-24 

24 

=20. 

5 

D 

7 

•FK-24 

23 

=16 

10 

in— e 

9 


1 

coax 


12-23— E 






24— H 


•FA-V24 

1 

=4 

80 

C 

9 


2 

=10 

30 

C 



21 

= 16 

10 

c 


LK-R24C 

21 

=14 

15 

1. 2. 3 5-8. 
13 15.20.22. 






23. 24 — C 



3 

coax. 


4. 9-12. 14. 
16-21—0 


26 CONTACTS 

IK-26 

26 

=14 

15 

E 

9 


27 CONTACTS 


NK-27 

27 

=16 

10 

c 

8 

•FA-27 

27 

=16 

10 

E 

9 


32 CONTACTS 


‘FA-32 

32 

= 16 

10 

1. 2— H 
3-32—0 

9 

•FK-C32 

32 

= 16 

10 

C 

9 

FK-L32 

7 

=10 

30 

C 

9 


25 

=16 

10 

C 


FA-W32 

4 

= 14 

15 

B 

9 


28 

=16 

10 

B 



36 CONTACTS 


IK-A36 

21 

5 

10 

=16 

=14 

=10 

10 

15 

30 

1-26— C 
29-36—0 

9 

37 CONTACTS 

FK-37 

37 

=16 

10 

C 

9 

•LK-37 

37 

=14 

15 

E 

10 

44 CONTACTS 

•FK-44 

44 

=20 

5 

F 

9 

46 CONTACTS 





FK-46 

46 

=16 

10 

C 

9 


50 CONTACTS 


•LA-AS0 

4 

=10 

30 

1-46— C 10 


46 

=16 

10 

47-50 — E 


53 CONTACTS 


LK-AS3 4 

49 

=10 

=16 

30 

10 

1-49— C 
50 S3— G 

10 

57 CONTACTS 

* LA-57 53 

=16 

10 

50- S3 — E 

10 

4 

= 10 

30 

54-57— C 



68 CONTACTS 


*LA-68 

68 

=16 

10 

D 

10 

75 CONTACTS 

FA-7* 

75 

8 

li 

5 

C 

9 

*1 CONTACTS 

LK-81 

81 

=16 

10 

C 

10 

^CONTACTS 

AA-82 

82 

= 16 

10 

c 

10 

110 CONTACTS 

LA-110 

110 

=20 

5 

8 

10 


ITT CANNON ELECTRIC 


5 



CONTACT ARRANGEMENTS front view, pin insert 


Shell Size WK 

ORIGINAL 

OF POOR PUAirTY 



• Not recommended for new designs. 



CONTACTS 

WIRES 

CLEARANCE 


WK-1 

WK-M2 

WK-3 

WK-C3 

WK-6 

WK-S4 

l 

2 

3 

3 

4 

4 

1=10 

2316 

3-314 

1-316 (3) 
2-310(1 6 2) 

4-316 

2=16(1 6 3) 
2=10(2 6 4) 

11,64 

3/32 

1/16 

3/64 

3/64 

3/64 







WK-5 

CON. ACTS 

5 

WIRES 

5=16 

CLEARANCE 

3,64 


WK-S5 

s 

4 =16 (1-4) 
1-310(5) 
3 64 


WKM6* 

6 

6 516 
1/32 


WK-6 

6 

6-516 

3/64 


WK-A7 

7 

1X16 

3/64 


WK8* 

a 

8X20 

5/64 


Shell Size GK 



GKN2 

CONTACTS 2 

WIRES 1314(1) 

1 =10(2) 

CLEARANCE 9/64 



GK-E3* 

3 

3 38 
3/64 



GKM3* 

3 

3-5 14 


5/64 




GK-S3 

3 

3 310 
5/64 




GK-4 

GK-C4* 

GK-G5 

CONTACTS 

4 

4 

5 

WIRES 

4 =10 

2314(1 621 

1-316(5) 



2-38(3 6 4) 

4-310 (1 4) 

CLEARANCE 

3 64 

5/64 

3-64 



GK-M5 * 


5 

3=16(1.3 4 5) 
2-310(2 64) 

5 64 



GK-P6 

6 

3 =14 (2. 4 4 6) 
3 =10(1. 3 4 5) 
1/32 


GK-R7 

7 

5 316(1.2.5.6 4 7) 
2 314(3 6 4) 

9 64 (7) 

3 64(1 6) 




GX-8 

CONTACTS 

8 

WIRES 

8 314 

CLEARANCE 

3(64 



GKC8* 


5 


8 

316(2.3.5.6 4 8) 
3 310(1. 4 6 7) 
3/64 



GK-S8 

8 

4 316(2. 3. 5 4 6) 
4 310' 1.7 6 8) 



GK-9 

9 

9316 

1/16 



GK-12 

12 

12=16 

3/64 


t 


Dunendon* awSfvci >0 cAang*. 




front view, pin insert CONTACT ARRANGEMENTS 


* Not recommended lor new designs. 


ORIGINAL FAT: L 
OF POOR QUA! : f3 


Shell Size SK 


66 


•i* 


• . • 


• 1 • 

1 • * 

v® 1 ®i 


CONTACTS 

WIRES 


CLEARANCE 


SK-13 SK-U4 

3 4 

skt contacts 12 3 “ 16 1 1-3) 

'=10i grd toskt contact l-= 16 co;i» (4) 
G( = 10) when pin insert is removed tor RG-7 U cable 
3 64 3/64 


SK-1 

SK-6 

5 

6 

5=10 

6=10 

5/64 

1/16 



SK-M7 

CONTACTS 7 

WIRES 3 =16 (2. 6 & 71 

4=10(1.3.4*5) 
CLEARANCE 5 64 


/V* V\ 

r ♦ it' 

0,0 

Vo j 


SKV7* 

7 

4 =16(1-4) 
3 =8 (5-7) 

3 64 (1-4) 
5- 64 (5-7) 



Viiy 


SK-A8 

8 

7 =14 (17) 
1=6 ( 8 ) 

3/64 


,Q 


SK-C9 

9 

5 =16 (3 5. 8. 9) 
2 = 10(1 * 2 ) 

2 =6 (6 & 7) 
3/64 


r^s> 

7 1)4 

C 8 V‘j 


SK-M10 

10 

8 =16(2. 410) 
2 =10(1 *3) 
5/64 


TliV 

• • 


•* •! 




l i*e*eVJ 


' T . » A 


CONTACTS 

WIRES 


CLEARANCE 


SK-Wll’ SK-012 

11 12 

11=16 8=16(1.3.5.7.9-12) 

4=10(2.4.6*8) 
3/64 3/64 


SK-C16 

16 

14=16(1-12. 14. 16) 
2 =10(13 & 15) 

3/64 


Shell Size NK 


' 1 ' > 

0.0 

^ O j 


© , © 

VeJ 


i • ; 

1 « 

• • 

a y • 

• • • 


r,» • •. 

• 7 C 

U ©i 


? • a 1 

» © • 

V 


CONTACTS 

WIRES 


CLEARANCE 


NK-P4 


NK-D8 

*-=14 


NK-L8 

8 

4 =14(1.3. 6. 8) 
4 =8(2. 4. 5. 7) 
5, S4 


NK-M8 


ft vs> 

•. • , * 

GO 



• . • r • 


L* V iJ 


• • 0 - 
• • 

r »C i 

• • > 


NK-C9* NK-P9* 

CONTAL 9 9 

WIRES 6 = 16 (1.3. 6-8) 9 =16 

1=10(2 7 =4(4. S) 

CLEARANCE 5/64 15/64 (4). 11/64 (9) 

7/64 (1. 2. 3. 5. 6. 7). 5/64 (8) 


NK-M10* 

10 

6=14 (1-6. 9 * 10) 
2 =8 (7*8) 
5/64 


NKS10* 

!0 

6 = 16(1.3. 4.7. ..10) 
4 =10(2.5.6. 9) 

5/64 


NK-lll 

11 

1=16(1'. 8=14 C> 9) 
2 = 10 ( 10 *!- 
5 64 


ITT CANNON ELECTRIC 


7 





CONTACT ARRANGEMENTS front view, p:n insert 


ORIGIMKw r 

OF POOR Q 


Shell Size NK 


* Not rtcommonded tor now doslgns. 


• • • 

• • • ♦ 


[<•£<>] 


»: if 

wA 


ffi n 


f A '0\ 

tj W »1 

i| 

o 1 


contacts 

WIRES 

CLEARANCE 


NK-U2 

12 

8-— 16 (1-8) 
4-=6 (9-12) 
3 64 (1 8) 
5 64(9-12) 


NK-N14 NK-U5 

14 >9 

9=16(1-3.5.6.9.10.12.14) 15-14 

5 =10 (4. 7. 8, 1 1. 13) .... 

5/64 V16 


NK-V17 

17 

11=16(1 11) 
6=10(12 17) 
3/64 


(»««) 


y/ss/j 
v v v 


/SVA 


r»- 

* .• > .4 , 


V* • 

A*«sv 


CONTACTS 

WIRES 


CLEARANCE 


NK-120* NK-121 

20 21 

7 =14 (2. 11. 14. 17-20 17-=16 (5-21) 

13 =16 (1. 3-10. 12. 13. 15. 16) 4 =10 (1-4) 

3 64 (1.13. 15.16) 3.64 

5 64 (14. 17-20) 


NK-L23 

23 

19=16(5-23) 

2 =14(3.4). 2 =10(1.2) 
3/64 


Shell Size FK 


^4 


a • o 

• I' 4 






n' • 

fj »» '• 9| 

• • # • 

u • J 


• » 

Hi 47 


FK-G5C 

CONTACTS 5 

WIRES :r'6 cea* aluminum 

*f»»uiato^ g^ounceo to shell 
CLEARANCE < o- RS 7 0 CJSI* 

2 64 


FK-B14 

14 

14 =14 
3- 32 (1-13) 
25/64 (14) 


FK-R14 


5/64(1-10) 
15/64 (11-14) 


FK*L1S w 

15 

11=14 (1-10 6 15) 
*-=10 (11-14) 

7. 64 (1-10) 
3/64(11-14). 3. 8(15) 




v® .V)' 

\# 




• H*1 




i| n » I I 

I ♦„* J 

VIV 


(H Vs 4 V 

I® 'i : '2 • 


fo^o , 0 \ 

toPoP.oj 

'$908' 


FK-G17 FK-L17 

CONTACTS 17 17 

WIRES 9=16<9 17) 2 =14 (1 8 8) 15 =14 (1 14 6 17) 

2 = 10 (4 4 5i 2=8<346| 2=(0U5416) 

CLEARANCE 2=4 12 6 7/ I'/i;) 

3 64 3/64(1-1%) 


FKL20 

20 

13 =16 (1 13) 
7=10(14-20) 
5/64 


l a-W20 
20 

20 m»rv coax. 


Ohnanttona lubjaci to caango 









/**!? **,r 


Shell Size LK 


* Not recommended tor new designs. 


/©?o\ 

1 • * "* IS # »*i 

Ur 


; i . x 

f'i • • 2 • • I 

« :< ?a * s «» ’♦ 

• •••••• 

j, :e ;i . 


^ 1 ) 1 I ^S. 

X l\ 

*u«.l*. A 

.,*«*4)*<*< * * «•«•» , 

!•••••••••] 




] 7 i^5s. 

<*•..•- j* ;« » , \ 

• ••**••• 

« >»”)•• '< -i >< 


LKR24C 

contacts :•« 

WIRES 21 =14 (1 21). 3 =16 coax <22 24) 

lor RG-7 U cable 

CLEARANCE 3 64 il-J, 5 S. 13. 15. 20. 22 24) 

7 64 (4.9 12. 14. 16 19. 21) 


LK-37 * 


LK-A50* 

50 

46-=16<l 46) 
4 =10 <47 50) 
3/64 (1 46) 
5/64 (47-50) 


LK-A53 

53 

49 =16 (1 49) 
4 =10(50-53) 
3 64 (1 49) 

7 64 (50-53) 


CeV/Z/.-A 

..e^e.V • • • yi 

• ••••••• i! 

\ • * • * • / 

v* ; • V 


o* -• •• •• '• ,• ) i? ' 


J AYAV/A j 

vi$v 


<11 

ff i**it® 1 1®- <*')*!<*' )*:! 

f i.*r*-.*!i*!<*::*<!*».*!* N 

' ^,,*rt*»*»*li*!.-*l.*»*» 

)-*)•*' -*)•*.:*- * *-C* 44 * 4 * 

1 *«*«*»4*1 ;•<.-*.- V-*1»* «* , 

V • l .*. ) *...*-*-:* 5 ,*„*„* J 

V V’jViV*/ 


> .• ,i .• • . , , 


i J 


• • * s.».» 

• • > • 
y • • 


CONTACTS 

WIRES 


CLEARANCE 


LK 57 * 

57 

53 =16 (1 49. 54-57) 
4 =10 <50-531 
3 64 (1 49 54 57) 

7 04 (30-53) 


LK-110 

110 

1 10-=20 


Shell Size AK 


r 9 O > 
9,0 
9 

y O 9 y 


XdQ> 

© o 

6 © 6 

v® by 


/j>kK AfjsV 
rsViVuV^.i) 

xViiV »* »*»*<7*«t* i 

VbVVaSVkV 

k *n*A)Vw*.r*..*-V L 

\. y fjV 


CONTACTS 

WIRES 


CLEARANCE 


AK-9* 


9 64 fl 4. 6 9) 
23 64 (5) 


AK C9 ■ T ' 

9 

9-R coax for RG-7 U cable 
9 '64 (1-4. 6-9) 

5-32 (5) 


POLARIZATION POSITIONS 


Faca V-tw — Pin Insert (*\ v»e»td from trt(iftnf end) 

Notes i S^eti pciar j.ng **>eans is -no catcd by arrow at 45* and will remain constant regardless ol insart rotation 
2 insert to do rotated witn-n me sneii to t*e required position as viewed from cngagmg end 
2 For ademate t-evt-ons not s*own consult factory 


/ o V V \ 

/ o l b°\ 

-4 o o 4- o o ] 

\ »' A 11 I 
\ D °< Oj 
0 ' 

Position N 


/ O 1 0\ 

u ti 'I \ 

o o ♦ o o f- 

t i Jt n :» / 

i O o^’o o , 

\ O Q O / 






Position V 


Oi- O-^ ’o' c 


Position W 


ro-SV 

c °.> .a. o 
0;o>°-/ 

V O.C-V 


Position X 


/X 0 jo \ 

7 „-o> 

1.0,0 - 

I V 0 |0-0'.0 j 

Position Y 


•A v»\ 

>/o-o'° ;0 

7° r*. 

I- «>o '~j 

7 :-c, 


Position Z 




-ii* 


K and RK SERIES 


ORIGINAL PAC-5 ■' 

OF POOR QUALITY PART NUMBER EXPLANATION 


1 ^ 


i 


RWK ■ I • 22C - 5/8" 



Clamp Capacity 
Cable Clamp 
Shell Style 
Contact Arrangement 
Series Prefix 
Shell Size 
Reverse Coupling 


Reverse Coupling: R — pin insert typical in plug, 
socket insert typical in 
receptacle and coupling nut 
reversed; will not mate 
with K connectors 


Shell Slie: W — 7/8" threaded coupling dia. 

N - 1-9/16 ' threaded coupling dia. 

L — 2-1/2' threaded coupling dia 
G — 1-3/16 threaded coupling dia. 

F -1-13/16 threaded coupling dia 
A — 2-13/16" threaded coupling dia. 

S — 1-5/16 ’ threaded coupling dia. 

I — 2-1/4" threaded coupling dia. 

Scries Prefix: K — ITT Cannon Prelix 
Contact Arrangement: Sec pages 4 thru 10 
Shell Style: 21 — Straight plug, socket insert 

22— Straight plug, pin insert 

23 — 90" plug, socket insert 

24 — 90" plug, pin insert 

31 S — Small flange reccpt.. socket inrert 
31 SL — Large llange recept , socket insert 
32S — Small llange recept.. pin insert 
32SL — Large llange recept., pin insert 

Cable Clamp: C — cable clamp 
Clamp Capacity: See pages 12, 13 and 14. 


MATING GUIDE 


K-21 

K-22 

K-23 

K-24 

K-31 

K-32 

K-21 

• 


• 


• 

K-22 • 


• 


• 


K-23 

• 


• 


• 

K-24 • 


• 


• 


K-31 

• 


• 


• 

K-32 • 


• 


• 





CONDENSED DATA* 


STANDARD .MATERIALS AND FINISHES 
Shell — aluminum alloy, cadmium plate 
Insulator — thermosetting plastic or fabricated phenolic 
Contacts — copper alloy, silver plate (gold plate for size 20 
contact only) 


ELECTRICAL DATA 

Number of Contacts —1 thru 110 
Wire Size/Amps — -2C— 7.5 amps 

-16— 10 amps 
-14—15 amps 
-10—30 amps 
-8 —40 amps 
=6 —60 amps 
r 4 -80 amps 
-2 —115 amps 
-0 -200 amps 
Other Contacts Available - coax. min. coax 


Termination 


- solder pot 


•not apoheabi* to harmatic vartion* 


MECHANICAL FEATURES 

Shell Styles — 21 -straight plug, socket insert 

22- straight plug, pin inser* 

23- 90' angle plug, socket insert 

24- 90' angle plug, pin insert 
3iS-smaM flange receptacle, socket 

insert 

31 SL— large flange receptacle, socket 
insert 

32S-small flange receptacle, pin 
insert 

32SL— large flange receptacle, pin 
insert 

Shell Sizes — 7/8" to 2-1/4" by coupling thread 
diameter 

Coupling — K~Special Acme thread coupling nut 
RK-reverse coupling nut 
Conduit Entry — Cable clamp or threaded 


ITT CANNON ELECTRIC 
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K and RK Series 


ORIGINAL PAGE £3 
OF POOR QUALITY 


K-21C 

STRAIGHT PLUG 

socket inserts 




K-21C (cable clamp) 


PART NUMBER 

C 

±1/84 

D 

±1/64 

E 

±1/64 

l 

±3/64 

A THD. 

WK-n-ZIC 5/16" 

11/32 

1- 3/64 

7/16 

2- 3/32 

7/8 6 

WK (') 21C 3/8" 

13/32 

1- 3/64 

7/16 

2- 3/32 

7/8 6 

WRC121C 1/2- 

17/32 

1- 3/64 

7/16 

2 3/12 

7/8 6 

WRC12IC5/8' 

21/32 

1- 3/64 

7/16 

2- 3/32 

7/8 6 

GRC) 210/2' 

17/32 

1-23/64 

7/16 

2- 3/16 

1- 3/16 6 

GKO-21C 5/8“ 

21/32 

1 23/64 

7/16 

2- 3/16 

1- 3/16 6 

SRC) 71C 1/2* 

17/32 

1 15/32 

7/16 

2- 3/16 

1- 5/16 6 

SRC) 2IC 5/8" 

21/32 

1-15/32 

7/16 

2- 3/16 

1- 5/16 6 

SRC1-21C 3/4- 

25/32 

1-15/3: 

7/16 

2- 3/16 

1- 5/16 6 

NKC)2IC 1/2" 

17/32 

1-47/64 

7/16 

2- 5/32 

1- 9/16 6 

NRO-21C 5/8“ 

21/32 

1 47/64 

7/16 

2- 5/32 

l- 9/1G 6 

NKO-21C 3/4' 

25/32 

1-47/64 

7/16 

2- 5/32 

1- 9/16 6 

NK (*)-21C-7/8" 

29/32 

1-47/64 

7/16 

2- 5/32 

1- 9/15 6 

FR -(•> 21C-9/I6" 

19/32 

2- 1/64 

7/16 

2- 5/16 

1 13/16 6 

FRO-2IC 5/8* 

21/32 

2- 1/64 

7/16 

2- 5/16 

1-13/16-6 

FRO-21C-7/8" 

29'32 

2- 1/64 

7/16 

2- 5/16 

1-13/16 6 

FR-C) 21C 1- 

I- 1/16 

2- 1/64 

7/16 

2 15/32 

1 13/16-6 

IRC) ?1C 7/8“ 

29/32 

2- 1/2 

1/2 

3 

2- 1/4 6 

IRC) 2IC 1" 

1- 1/16 

2- 1/2 

1/2 

3- 5/32 

2- 1/4 6 

IRC) 210 1/8- 

1 3 ' 16 

2- 1/2 

1/2 

3 

’- 1/4 6 

LK-C)-2IC-1" 

1- i/16 

2- 7/8 

1/2 

3- 5/64 

2- 1/2-6 

LRC/-21C 1 1/2" 

1- 9/16 

2- 7/8 

1/2 

3 1/8 

2- 1/2 6 

ARC1-21C 1 1/4" 

1- 1/4 

3- 1/8 

9/16 

«• 1/2 

2 13/16 18 
(NS 2 Thd ) 


•Add contact arrangement. 



/ 




K-22C 

STRAIGHT PLUG 

pin inserts 



K-22C (cable clamp) 



C 

E 

L 


PART NUMBER 

±1/64 

±1/64 

±3/64 

A THD. 

WRC) 22C-5/16" 

11/32 

7/16 

1 29/32 

7/8 6 

WK-(*)-22C 3/8“ 

13/32 

7/16 

1 29/32 

7/8 6 

WK (•) 22C 1/2" 

17/32 

7/16 

1-29/32 

7/3 6 

WK C) 22C 5/8* 

21/32 

7/16 

I 29/32 

7/S 6 

GR (•) 22C 1/2“ 

17/32 

7/16 

2 

1- 3/lb 6 

GK-C) 22C 5/8“ 

21/32 

7/16 

2 

1- 3/166 

SK (*) 22C 1/2" 

17/32 

7/16 

2 

1 5/16 S 

SK C) 22C 5/8" 

21/32 

7/16 

2 

I 5/16 6 

SR (*) 22C 3/4" 

25/32 

7/ie 

2 

1 5/166 

NR (') 22C 1/2“ 

17/32 

7/16 

1 31/32 

l 9/16 6 

NRC) 22C 5/8 

21/32 

‘ 7/16 

1 31/32 

1 9/ ! G 6 

NR-C) 22C 3/4" 

25 '32 

7 - 16 

1 31/32 

1 9/16 6 

NR C) 22C 7/8“ 

29/32 

7 '16 

1 31/32 

1 9/16 6 

FR C) 22C 9/16" 

19/32 

7/16 

2 5/3? 

I I3'lt 6 

FK Cl 22C 5/8" 

21/32 

7/16 

2 5/32 

1 1 V16 6 

FKO-22C 7/8" 

29/32 

7/16 

2- 5/32 

^l 13/16 6 

FR C) ?2C 1" 

1 1/16 

7/15 

2 5/16 

1 13 16 6 ~ 

IK (•) ??C 7/8" 

29/32 

1/2 

2 13/16 

7 1/4 6 

IR C) 22C 1" 

1 1/16 

! . 

2 31/32 

2 ]/4 6 

IR Cl 22C-1-1/I" 

1- 3/16 

1/2 

2 13/16 

2 1/4 6 

lk n ??c r 

1 1/16 

1/2 

2 57/64 

2 1/2 6 

IR C) 220 1/2" 

1 9/16 

1/2 

2 15/16 

2 1/2 6 

ARC) 22C M/4- 

1- 1/14 

19/32 

4 17/32 

2 13/16 18 
<NS 2 Ihd ) 


•Add contact arrangement. 
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Dimensions subject to change. 



K and RK Series 




ORIGINAL page O 
OF POOR QUALITY 


i 


RK-22C 
STRAIGHT PLUG 


reverse coupling 
pin inserts 


RK-22C (cable damp) 



c 

3-1/64 

0 

±1/64 

l 

±1/64 



K.giuiwjtSS 

BS9 

IBJM 

DB 

1-29/32 



■ran 


mam 

1 29/32 


kMatiiwarrsa 

17/32 

I1BH1 

Mill 

1-29/32 



IBB 

IMtl 

■ms 

1 29/32 



■HES 

mm 

■IDS 

2 



■BEES 

IMH 

BM 

2 



BUM 

EBBB3 

•mm 

2 


KSK C) 22C-5/8" 

■S3 

tElIEBi 

BUM 

2 

1 3/1 6 

ItSK-f *)-22C-3/4" 

■ran 

DEEDS 

UM 

2 

1- 3/6 6 


■S3 

l- 9/16 

pm 

1-31/32 

TTTM 


21/32 

113/16 


1-31/32 

1- S/8 6 

RNK-0-22C 3/4" 

25,3 2 

M3/:6 

mnm 

1-31/32 

1- 5/8-6 


KB3 

1-13/16 

iHW 

1-31/32 

1- 6/6 6 


19/32 

ma 



1-15/16-6 


■iimi 

biss 

K?if 

2- 5/32 

1 15/16 6 


■ran 

UBS 


2- 5/32 

1-15/16 6 


IflHI 


■ais 

2- 5/16 

1-15/16-6 


SESH 

ISOSI 

*nm 

2-13/16 



WBf 

HBH 

■mi 

2-31/32 



UIU1I 

O02H 

■mi 

2-13/16 



nuuii 

UklUil 

■mi 

2 57/64 

2- 9/16-6 

RLK.f)-22C-l 1/2"! 

EKZZS 

2-13/16 j 

■mi 

2-15/lb 

2- 9/16-6 




•Add contact arrangamant. 


K-23C (cable clamp) 


FART NUMBER 

c 

i 1/6* 

no 

-±1/6* 

~r~ 

-1/64 

to 

±3/64 

i 

±1/64 

L 

±1/16 

ATHO. 

WK (*)-23C 3 '8' 

1302 

1- 3 64 

7/16 

1 23 '64 

'I 

1- 3/4 

7/8-6 

WK ( • i - 2 3 v 1/2" 

170? 

i- 3/64 

? ' 16 

I31/64 1 

1 

2 

7/8 6 

GK i')..3C-J/6- 

ti 

1-23 €4 

7/16 

1 7/16 

1- 9/32 

1-15/16 

1- 3/16 6 

OK C)-23C 1,2" 

1//3 U 

1-23 6? 

7/16 

7/161 

1- 9'32 

115 ' 16 

1- 3/16 6 

GA-C/-23C 6 8 

21 02 

1 23 64 

7/16 

1 9/16 

1- 9/32 

'2- 5/32 

I- 3/16 6 

SK C) 73C 1 '2" 

17/3? 

1-15'3? 

7/16 

29/64 

1- 7/16^ 

1 15/16 

1- 5/16-6 

SR-(*1>23C 5'8" 

21/3? 

115 or 7/16 

117/32 

1- 7/16 

2 3/32 

1- 5/16-6 

SKC) 23C 3/4' 

25 3? 

115/3?j 7/16 

1 19 02 

1- 7/16 

2 7/32 

1- 5/16-6 

NR { * ) -2 3C 906" 

19,32 

1 4 7/64, 7/16 

1-35/64* 

1* 9/16 

2 1/8 

1- 9/16 6 

NR (*> 23C 5 8" 

21/3? 

1«7 M, 

7/16 

1 35/64 ‘1 9 16 

2- 1/8 

1- 9/16 6 

NRO-7JC 11/16" 

23/3? 

1 47 /64, 7/16 

r-35'Clll S '16 

2 1 '8 

1- 9/16 6 

FK [•) 23C 9- 16" 

19/ 32' 

2- 1/64. 7/16 

1 33/64 

1 !•' 32 

2- 1/32 

1 13/166 

FK-C)-2iC 5 »" 

21/371 

? 1/C<i 7/16 

1 33 64,1-23/32 

2- 106 

1-1306-6 

IK (*)-23C‘l-l/8" 

It 3/i6 

2- 1/2 j 

1/2 

!__l/32 

2 5/32 

2-55 04 

2- 1/4-6 

LK (*)-23C 1" 

1 1/16 

2 1306 

1/2 

1 -31/ 32 |2- 1/t 

2*25/32 

2- 1/21 


K-23 

90° ANGLE PLUG 

socket Inserts 




•Add contact arrangement. 



ITT CANNON ELECTRIC 
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Kand RK SERIES 


K-24 

90° ANGLE PLUG 

pin insert* 



K-24C 


RK-24C 

90° ANGLE PLUG 

reverse coupling 
pin inserts 



RK 24C 


14 


ORIGINAL PAGE H 
OF POOR QUALITY 

y 




Dlman»lon» tub|«ct lo changt. 




K and RK Series 



K3IS 




K-31S (small flange) and K-31SL (large flange) 


PART 

NUM8ER 

0 

±1/64 

FOR K 31 
I 

±I/G4 

and K 31 
L 

± 3/64 

SI 

A TWO. 

R 

±.005 

OR R 31$ 
S 

±1/64 

T 

±.005 

R 

±.005 

OR R-31S 
S 

±1/64 

T 

±.005 

WK ( 

*> JlS 

••• 3/64 

7/lG 

l 3/16 

7/8 6 

,730 

15/16 

120 

.972 

1 5/16 

144 

GK ( 

) J1S 

1 23/64 

7/lb 

1 7/32 

1 3/16 0 

9/2 

1- 1/4 

120 

1.192 

1 9/16 

.169 

SK {*> 3 1 S 

1 15/32 

7/16 

1 7/32 

1 5/16 6 

1 o38 

1* 3/S 

120 

1 282 

1 11/16 

169 

NK {•) 31S 

1 47/64 

7/16 

1 7/32 

1 9/166 

1 256 1 

1 -5/8 

169 

1 500 

1 15/16 

.169 

fK (■ 

) 31S 

2 W64 

7/16 

r 1/4 

1 13/16 € 

1 507 

1- 7/8 

169 

1 678 

2 1/8 

169 

IK (•) 31$ 

2 1/2 

1/2 

113/3? 

2 1/46 

1 941 

2 5/16 

1CT 

2 031 

2- 9/16 

.169 

IK C 

) 31$ 

.! i/B 

1/2 

113/32 

2 1/2 6 

2 077 

2 9/16 

169 

2 210 

2 7/8 

.169 

AK (*) 3IS 

3 1/8 

9/16 

1 3/8 

2 13/16 18 
NS 2 




2 386 

3 1/8 

.169 


For K31SL (large flange), add "l" to nomenclature.*.*., WR-(| 1-31S become* WK (*)-31SL. 
'Add contact arran**mcnt. 


K-31S, K-31SL 
WALL MOUNTING 
RECEPTACLE 


pin inserts 


RK-31SL 

WALL MOUK *ING RECEPTACLE 

reverse coupling pin inserts 


RK-31SL (large flange) 


PART 

NUMBER 

L 

±3/64 

N 

±.005 

1 

±1/64 

ATMO. 

D 

±1/64 

R 

±.005 i 

S 

±1/64 

T 

±.005 

RAK !•) 3 1 S L 

15 1G 

3/4 

7/16 

15/16 6 

1- 1/16 

972 

1 5/16 

.144 

RGK •'( 31 SL 

15/16 

1 

7/16 

l 1/4 6 

1- 3/8 

1 192 

1 9/16 

.168 

t > jk>1 

lb/16 

1- 1/8 

7/ lb 

1 3/8 6 

1 1/2 

I 282 

1-11/16 

.169 

RNK ", 31aL 

15/16 

l 3/8 

7/16 

1 5/8 6 

1 3/4 

1 502 

115/16 

.169 

RFK ( ) 3151 

15/16 

1- 5/8 

7/16 

115/lb - 

2- 1/16 

1 680 

2 1/8 

169 

RIK '*) 31 SL 

15/16 

MS/16 

1/2 

’ 5/16 6 

2 1/2 

2 032 

2- 9/16 

.169 

RLK (•) 31SL 

15/16 

2- 1/4 

1/2 

2- 9/16 6 

2 3/4 

2 210 

2- 7/6 

169 


•Add contcct err»n*«m«nt. 





K-32S (small flange) and K-32SL (large flange) 



FOR R-32S and R-32SI 

FOR R-32S 


FOR R-32SI 

RART 

NUWBf* 

l 

±3/64 

N 

±.005 

U 

±1/64 

A TWO. 

* 

±.005 

S 

±1/64 

T 

±.005 

R 

±.005 

S 

±1/64 

T 

±.005 

WK '•) 37$ 

3/4 

3/4 

7/16 

7/8 6 

729 

15/16 

120 

972 

1 5/16 

144 

06 I'l 32S 

3/4 

1 

7/16 

> 3/16 6 

97 ' 

1 1/4 

120 

1 193 

1 9/16 

.169 

SK (•] 32S 

3/4 

1 i/8 

7/16 

1 • 5/16-6 

1 039 

1 3/8 

.l?o 

1 ?82 

1 11/16 

169 

9K 1*1 32S 

3/4 

1 3/8 

7/16 

1- 9/16 6 

1 259 

1 5/8 

a 44 

1 503 

1 15/18 

169 

FK (’) 32 S 

3/4 

1 5/8 

7/16 

1 13/16 6 

1 503 

1 7/8 

144 

1 679 

7- 1/1 

169 

IK !•) 3?s 

27/32 

1 15/16 

1/2 

2 1/4 6 

1 944 

2 5/16 

169 

2 031 

2- 9/16 

169 

IK ,*) 32S 

27/32 

2 1/4 

1/2 

2- 1/2 6 

2 077 

2 9/16 

169 

2 2)0 

2 7/6 

169 

ARC) 3251 

1- 1/32 

2 ./2 

19/32 

2 13/16 18 
NS 2A 




2 386 

3 1/6 

.169 


Far R 32SL (large (langa). add "c" to nomenclature, a.*., W* C> 32S become* WK (•) 32SI 
'Add contact *rran**m*nt. 


K-32S, K-32SL 
WALL MOUNTING 
RECEPTACLE 


pin inserts 


ITT CANNON ELECTRIC 
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K and RK SERIES ACCESSORIES 
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OHkuNal 

OF POOR quality 


K & RK-59A 
DUST CAPS 



K-59A (for K-21,K-23 plugs, K-31SL receptacle) 


SNELL SIZE 

CHAIN 

SHELL SIZE 

CHAIN 

WA-59A 1 

N; chain 

FK 59A- 1 

Na chain 

VK59A2 

#« 

FK-59A-2 

#6 

GK S9A-1 

No chain 

IK $9*1 

No chai- 

GA i9A-2 


IK S9A-2 

#10 

SK 59A 1 

No chain 

LK-59A.I 

No chain 

SA-59A 2 


LA 59A-2 

#10 

N.. 59A 1 

No chain 

AA 59A-2 

#10 

NK 59A 2 


L_ 

RK-59A (for 

RK-31SL receptacle) 


SHELL SIZE 

C“AI* 

SHELL < -E 

CHAIN 

RWK 59A t 

No chain 

RNK 

#6 

RWA 59A-2 

“6 

RFK-59A1 

No chain 

RGK-59A-1 

No chain ) 

RFK '°*-2 

—6 

7GK-59A-2 

r6* 

RIK ,*-l 

No chain 

9SK-59A 1 

Nc chain 

RIA-59A-2 

no 

RSK 59A-2 

#6 

RLK 59A-1 

No chain 

RNX-idA 1 

No chain 

RIK-59A-2 

mO 


K & RK-60A 
DUST CAPS 



BARREL 

EXTENSIONS 



K-60A (for K-22 

SHELL SIZE 

plug and 

CHAIN 

K-32S, K-32SL receptacles) 

SHELL SIZE 

CHAfN 

WK-60A-1 

No -ham 



FK 6PA-1 


WK-60A-2 

— 6 



FK 60A 2 

r6 

GA-60A-1 

No chain 



IK 60A 1 

Ns chain 

GK60A-2 




IK-60A 2 

#10 

SA60A-1 

Ko chain 



LK-60A-1 

No chain 

SA 60A 2 

#s 



LA 60A-2 

#10 

NK 60A-1 

No chain 



AK 60A-2 

#10 

NK 60A-2 

-6 



K-60A (for RK-22 

and RK-24 plugs) 


1 

SHEU SIZE 

CHAIN 



SHEU SIZE 

CHAIN 

RWK 60A1 

Nc chaii 



RNK-60A 2 

-6 

RWK 60A-2 

#6 



RFK 60A-1 

No chair 

RCK 60A 1 

No cha n 



RFK SOA 2 

~6 | 

RGK 60A ? 

zs 



RIK 69AI 

No cham 

RSK 60A 1 

No chain 



RIK 65* 2 

iMO 

RSK 60A 2 

£6 



RIK C2A 1 

No chain 

RNK 60A1 

No chain 



RLK 60A 2 

no 

1 
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The tpeciilutd cor.nectois shown on 
this pane ue not ir.-ommended foe new 
designs or applications. 


AKT COLOR TELEVISION 


ORIGINAL PAj * 
OF POOR QiiAi.iT 



AK-(*)-23CH-l V« 

Integral cable damp has rib 
type coupling nut with 2‘V lt - 
18 NS-2 thread. Mates with 
any standard AK receptacle 
with pm insert. 


AK 90° ANGLE 
HANDLE 
PLUG 

socket Inserts 



for television 
applications 




AKT 36196 

Mates with AKT-36195 plug. 
Insert: 8-min. R. coax, for RG- 
58/U cable; 415 amp. 71-10 
amp contacts. 


AKT 36197 

Mates with AKT-36194 straight 
plug. Insert: 8 min. R coax, 
for RG 58/U cable: 4-15 amp. 
71-10 amp contacts. 


AKT 36194 

Mates with AaT- 36197 recep- 
tae'e. Insert: 8-min. R. coax, 
for RG ^8/U cable; 4-15 amp, 
71- 1C ->rnp contacts. 


WALL 

MOUNTING 

RECEPTACLE 


socket inserts 



WALL 

MOUNTING 

RECEPTACLE 


pin in- -*rts 



— K — u 




AKT 36195 

Mates with AKT-36196 recep- 
tacle. Insert: 8-min. R. coax, 
for RG-5S/U cable; 4-15 amp, 
71-10 amp contacts. 


ITT CANNON tLECTRIC 


STRAIGHT 

PLUG 

pin inserts 




LK/LKT MONOCHROME TELFViSION 


The specialized connec t or s shown on 
this page are not recommended tor new 
designs or applications. 


STRAIGHT 

PLUG 

socket inserts 


STRAIGHT 

PLUG 

socket inserts 


STRAIGHT 
PLUG 

pin inserts 


STRAIGHT 

PLUG 

pin inserts 


90° ANGLE 
PLUG 

socket inserts 


90° ANGLE 
PLUG 

socket inserts 
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OF POOR QUALITY 

LK-R24C-2 1 -7 / 8T 

Mates with any LK. LKT plug 
or receptacle witn pin insert. 
Insert: 21-15 amp contacts: 3- 
coax. for RG-7/U cable. 




LKT-R24C-2! -7/8 

Mates with any LK. LKT plug 
or receptacle with pip insert. 
Insert: 21-15 amp contacts: 3- 
coax. for RG-58/U cable. 




LK-R24C-22-7/81 

Mates with any LK. LKT plug 
or receptacle with socket in- 
sert. insert: 21-15 amp con- 
tacts: 3-coax, for RG-7/U ca- 
ble. 


* — i) t i» WIJ — —* 




LKT-R24C-22-7/8 

Mates with any IK. ! KT plug 
or receptacle with socket in- 
sert. Insert: 21-15 amp con- 
tacts: 3-coax, for RG-58/U ca- 
ble. 




LK-R24C-23-7/8T 

Mates with any LK. LKT plug 
or receptacle with pin insert- 
insert: 21-15 amp contacts; 
3 coax, for RG 7/U cable. 




IKT-R24C-23-7/8 

Motes with any LK. LKT plug 
or receptacle with pm insert. 
Insert: 21-15 amp contacts; 
3-coax, for RG/58/U cable. 



Dimension* subject to change 



m 


The (ptcitlutd connectors shown on 
this page arc not recommended tor new 
designs or applications. 


LK/LKT MONOCHROME TELEVISION 

ORIGINAL PASS !S 
OF POOR QUALITY 



LK-R24C-24-7/8T 

Mates with any l K. LKT plug 
Or receptacle with socket in- 
sert Insert 21 IS amp con 
tacts. 3 coax for RG-7/U 
cable 


(*-i ' 1 

1 i 


90° ANGLE 

PLUG | 

pin inserts 
“ 

f 

i. 




90° ANGLE 

LKT-R24C-24-7/8 

mr 

PLUG 

socket inserts 

Mates with any LK. IKT plug 
or receptacle with socket m 





sort Insert 21 15 amp con- 
tacts. 3 coax tor RG 5S/U 

Ht(T 

% X_J 


cable. 






IK-R24C-31S 

Mate-. th any IK. LKT recep 
tac.e or r -s' »'th pm insert. 
Insert Cl ■ I S amp contacts: 3- 
coax for RG 7/U cable. 



WALL 

MOUNTING 

RECEPTACLE 

socket inserts 



LK-R24C-32S 

Mates with any LK. LKT plug 
or receptac’e w.th socket in- 
sert Insert 21 15 amp con 
tacts. 3-coax for RG 7/U ca 
ble 



WALL 

MOUNTING 

RECEPTACLE 

pin inserts 


f 


SK-M7-21C-1/2 

BEEP'' CONNECTOR 

Telephone plug Mates with 
SK V7 325 receptacle Insert 
3 10 amp, 4 TO amp contacts 


* i 



« *M\ »0» - 

'-AM” 


STRAIGHT 

PLUG 

sockcl inserts 


SK-M7-32S 

BEEP' CONNECTOh 

Telephone plug Matei with 
SKM7 21C-1/2 plug. Insert. 
3 10 amp, 4 30 amp contacts. 




WALL 

MOUNTING 

RECEPTACLE 

pin inserts 



ITT CANNON ELECTRIC 
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ITT CANNON ELECTRIC / 666 E. DYER ROAD / SANTA ANA, CALIFORNIA 92702 

TELEPHONE: (714) 557-4700 / TWX: 910-595 1131 / TELEX: 65-5358 

A DIVISION Of INTERNATIONAL TELEPHONE ANO TELEGRAPH CORPORATION 
FACTORIES iN SANTA A*' A. CAL IF • P^CCMX. A R'Z * SClON OHIO 

FACILITIES »*4 AUSTRALIA Ca-n-n Eitctr c iAuv».n a) D-.'Von of STC Cannon Component. PO. Bo* 62, Mcorabbtn. 

:• n - Pqit Cc to 3189 

BELGIUM ITT l' , ‘3jVr {♦••''iii.'n S A Cannon Eieflnc 0 v.« cn 11 Po> lev.vd Co I E'ncO'Cur B**0 *fwS*e.* 

CASA', A ,‘TT Ca- non E.pcI' l Caracj A 0 v<5 cn ot • T T Cmrcn L*—. red Four Cannon C?uM. ’ Cntar-o 

ItS».*ARK Can-’*;'' E k :t* * c'O ITT *■ * «r«v*cn 3* On r*.*Q G*rstHip 

EsGLASO Cj"'’'”' i •'*' iSm.at t 1 '**") Ltd. L <.*cr Pc id V.* nenester Read. G.is.n.^i . Hants 
FRANCE Cannon Elncf^'C F'a"Cb S A . i*>7. tuc dtd B'.i.-d 

w::o — bagmux 

Cannon Elect*-? France S A . PC fl'.i 20 3l?.*0 C (Toulouse) 

ITALY Ca**-'.r» Er r t» «: l’.V i*i SR A v a » an**»r, s : ' f,» i 

GERMAN/ Cannon ftcl'C G r 'bH. PO Boa t!20, FoslM’.f.so 75, O-?0SS .j|. BauicKbach 

JAPA-. ;a r .v, A, j t, - v \ I- *„•.»•* l*d 2t * {' irVnp : ->a-fcu Tokyo ISO 

NC* 1 *". Af CJ' r • E • Lt' O' . ••■c* injnrf re C^IO I 

S^lt/LRlANi) Cannon E **ti r c GntM F*-cden*tf *3 C" A C« Wa* ScH«n 



■wl* 
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Standard Data 


St?n;!:' Vjtena's and Finishes 


KPT 


KPTM 


KPSE 


SNElL 

INSULATOR 

GPCWETANC SEAu_ 
CONTACTS 


alu.-rir.jrr, aliiy. ccr.cucuve olwe C'jb chiomate ever cadmium finish per 00 P-416 

pctych'hrcp'Ene pclych'crcprere __ prl,chloreereee_ 

polvch'Droprerc pclyctiioreprere 


pc 


.Vorct’en: 


Capr:-r pi;<,y. goid over Hipper piaie per MUG 45204 type II. Class I 


Mechanical Data 


S.nELL STYLES 


SHELL SUES 


00 — vi.-'l mounting receptacle 

01 — ca v e co.inectmg plug 

02 — hoi mounting receptacle 
06 — straight plug 


07 — tarn nut receptacle 
OS — 90‘ angle plug 
B — thru bulnheaJ receptacle (KPT only) 


KPT /KPTM 8 thru 2i 


KPSE 10 thru 24 


PCS. 1 PUATiGh /COUPLING 
SERVICE CLASSES 


i.vu keyway . three point bayonet 


A — general duty 
B — gene'a! duty with strain relief 
E — grommet seal 
r — grew, -net seal with strain tel >* 


J — g'and nut with strain relief for pckeied cable 
P - - potted 


Elecfricsl Data 


NL'i.'-E -5 0 C CONTACTS 



KPT /KPTM 2 thru 61 


KPSE 3 thru £1 

ft IRE SUE. AV.G 



KP1/KPTU 12 thru 24 


KPSE tf th-u 24 

V..SE A;,“.GE ACCOMMODATIONS 


INSJi ATON 0 C LIMITS (INCH) 


CONTACT SUE 

AW6 VVRE SUE 

Mi* KP T MIN 

hPTVKPSE 

VAX KPT < KPTM Kl'SE 


20 

24. 22. and 20 

060 

047 

083 


16 

20 18. and 16 

! .066 

066 

j 109 


12 

14 anC 12 

’ 097 


! 142 

CONTACT TERMINATION 


io!d»r 


“Timp snap rn 

Contact Rotmg 

CONTACT SUE 

RATfO AMPS 

TEST CURRENT 


MILLIVOLT DROP 


20 

75 

75 


less than 55 


16 

22 0 

13 0 


less th„n 50 

Serve* Rating 

TEST VOLT 

SERVICE 

AC (rms) OC 

MAXIMUM 



Sea Level 

1 

1500 2100 

OPERATING 

AC 


2 

2300 3200 

VOlIKGE 

SERVICE (rms) DC 


70.000 ft 

1 

375 535 

Sea 

1 600 3 SO 


2 

550 770 

Level 

2 1000 1275 

foax-ai Contacts 

— 


RG 55/U. KG 59/U. RG 62/U. 
and RG 223/U 


— 


t 
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KPT 

General Purpose, MIL-C-26482 Series I 
Solder Contact Connectors 


>F POOR 0 l Al U 




i 

I 

J 


l 


KPT CONNECTORS 

• general purpose 

• closed-entry socket contacts 

• solder termination 

KPT connectors are a series of general-purpose, environment- 
resistant. miniature circula' connectors, qualified tor use m 
Military applications. KPT connectors are also widely used in 
industria' applications calling forquick-disccnnect connectors 
with fixed contacts for solder termination. 

The KPT series is intermateable and intermountable with all 
MIL-C-26482 concerns, whether solder or crimp type and is 
available with many materials, finishes and configurations. 


How To Order 


MS 3110 E 22 -36 P V 

KPT CO E 24-36 r Y •• 

Series Prefix — — • 

Shell Style 

Class 

Shell Size 

Contact Arrangement 

Contact Type 

Alternate Insert Position 

Modification Code 

SERIES PREFIX 

KPT — nT C.v'ctn pr<*f«x 
MS — MIL-C 264E2 prefix 
SMELL STYLE 

ITT CafirtOfi number 

00 — *.■» •! rr.'uil.ng receo?>Cle 

01 — C -*5 C Z — "ICC* ng 

02 — fcj* rccoOMCte iC’ass E only) 

v.-6 — ?:-.>•*:* t 

— fj'T* rut rfc«*rt.icle in hermetic version also) 

Cfi — 90 4 )-*•'«? n\.R 

»8 — thr j hu>*hc.3j receptacle idass E only) 

• "■*'€ i .* tVe lj C'u* » \ k.lur,- 

Mf. Designation 

MIC- - Afi'f" 'i receot^cle 
Mil — C.iIj’i' v. i’' ••Ct.ntf »s 

all? — bon pi c 't- k rOwCptade ' r lass E only) 

' l 1 4 — » r n^F’r't.cle 
“116 — st» » **fif plm* 

I *9 — t**n, LuK'i.’.ad receptacle t only) 

CLASS 

A — Qf'wil C ,'y (ret * ,r '- \ prC'^) 

b — V l'* »'**.■ “ " ‘*P T**< -'r * - .' r 1 r.'fi V <’->* 

*’ •’) ■% » *. , s>r V.» Ji4.-Cve.ij 

£ — oro n'**- ! ' e I o' 0i’ til • 1 ? .VS v c." f.CAti n) 
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J — *• 'r * : T • J ~r ^4 *. ,K t st».* • r. f * w r c.idv 

• V 3 m • . * . r c >» 
p — l •♦*•(} M:' • v *f cation) 

shell size 

8 10 1/ 14 16 1 8 .0 22. and 2 4 
CONTACT APWANGTMFNT 

|-vs 1) i \t » I 

contact ttpe 

f r-' S - • SOt Kr! 

ALTERNATE INSfRT POSITION 
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MOOirit ATION CODE 
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uvng mudif'C Mi.tncoUC 



KPTB CONNECTORS 

• general purpose 

• double ended pm and socket contacts 

• contains KPT socket insert 

• nonremovable contacts 


KPTB connectors arc a series of general purpose, rmmatu'i. circular 
connectors, qualified for use in military applications They .vs also 
widely used m industrial applications Tne KPTB is a mru fee k K ea1 
version with double faced pm and socket insert ct -.struction •lov- 
mg mating from both ends They contain KPT s /Cket inser. vith 
feedthru (pm. 'socket) nonremovable contacts 
The thru-bulk iead receptacle is provided for applications rcqcir- 
mg the disconnection of a power source fron either side ot a panel 
A typical connector to be used it air leakage requi ements are 
critical. 


How To Order 

Thru-Bulkhead Receptacle Connectors. 


Se-.cs Prefix 

v,l. c »e-- 

Contact Arran jument 
Contact Sty e (pm 4 secket) 
Alternate Insert Position 


KPTB 22 - 55 PS Y 



MIL C-26482 r*rcfix 

v.!'SS 

Shull &ze 
Contact •'Vf.inr J en <-nt 
Alternate insert Portion 


MS3119 E 22 - 55 V 
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Test Data 


Test Name 

and MIL-C-00?6482 F 

Ref. Paragraph 


KPT/KPTM/KPSE 


OPERATING FORCES 
°ata 4 6 3 


VAINTtNANCF AGtV, 
Far; 4 6? 

THERMAL SH'CK 
Pa.a 4 6 13 

INSULATION 
RESISTANCE 
(elev tempi 
Para 467 

DIELECTRIC 
WtTHaTANl'iNG 
VClTAJL leve’i 
Para 4 6 9 1 

Durability 

Par.- 4 6 17 

vibra 

Par. 4 6 21 


SHOCK 


IN'S ATION 
REsoTANCE 
(after vib 4 shock) 

Para 4 6 25 

VO-STURE RESISTANCE 
Pa-a 4 6 26 


SOLVENT IMMERSION 
Para 4 6 27 


CONTACT RESISTANCE 
Para 4 66 


INSERT RETENTION 
Para 4 6 29 


HIGH ALTITUDE 
IMMERSION 

(per MIL C 26600B; 

CONTACT RETENTION 
Para 4 6 32 


SAIT SPRAY 
MIL STD 202B. 

Method 101 A. 
Condition B 

AIR LEAKAGE 

TEMPERATURE RANGE 

CONTACT INSERTION 
AND EXTRACTION 


ORIGINAL PAGZ .3 
OF POOR QUALITY 


Engaging and disengaging torque (in 7!t> ) limits were satisfactory within those specified for shell sires involved. 

Shell 


Sue 

8 

10 

12 

14 

16 

1C 

20 

22 

24 

Engaging 
Torque (Max ) 

8 

12 

16 

20 

24 

28 

32 

36 

44 


Disengaging 

Icrqje (Min )1 12445677 

Cvitacl insertion forces measured on 20 l ’ c of contacts, but not less lhan 3 contacts, ol each connector lor sue 20 
arc s.:e 16 contacts, do not exceed 20 Its at the nirih insertion 

T Here was no evidence ol etaermg or other damage detrimental to connector operation afer exposure to 5 cycles of 
temperature change from 55' C to 125' C. 1 ho„r per cycle, divided equally oesween temperature extremes. 

fthne applying 50? VDC toi 250 hours at 1 ?p C. the insulation resistance was greater than 50 megohms between all 
adjacent contact pa rs, shell, and its closest contacts Insulation resistance was greater than 25 megohms at lOS'C 
for 1000 hrs 


There was no evidence of breakdrwn or flashovcr with 1 5YK)V AC applied for 1 min between S pairs cf ediacent 
contacts and between contacts c osest to shell and shell lor Service Rating 1 and 2300VAC applied in the same 
manner tor Service Rating 2 


There was no evidence of rr.fchantca! or electrical damage to connectors after 500 engagements and d'sengagements 
as in service 


ft :h contacts wued in series and monitored for continuity, there was no mechanical damage and no electrical dis- 
cc*tmui!> greater than 10 microseconds Connecters mounted and mated as in service and vibrated through a 
range ot 10 cps to 2K css for 20 mm in each o( 3 mutually perpendicular axes at a double amplitude of 0 06’. or 
15g s max 

'ft'.th contacts wired in senes and moritored tor continuity, there was no mechanical damage and no elevim.el dis 
.c’l .iv.} g.*ut. IhuS ] j ‘..(Cibjkwu.-itj mii.<c it>c ccnneviur ».«.u suuiccleu to an I. hiiltixbunw, « ..-.k-ii nCu. 
shock in each ul three maior axes 

ft tn 50CVD2 app'ed to mated connecters insulation resistance was greater than 5,000 megohms between each 
pan ol adiacent contacts and between sheii and its :' r .e<: contacts 


ft :•> 5CCVDC applied, inflation resistance belwe'i any two contacts or any contact and the shell was no less than 
100 megohms whne mated connecto's were expostu to high humidity environment, in humidity chamber auiusted 
to cause condensation at prescribed intervals 

Engaging and disengaging torques and dielectric withstanding voltages were within the limits previously indicated 
alter unmated connectors had been immersed in aviation hydraulic fluid for 20 hours followed by 1 hour drying in 
free air 


Eo' sice 16 contacts minimum voltage p was less than 50MV with a DC current for 13 amps flowing, and for 

sue 20 contacts the corresponding vo 1 ; - drop was less than 5QMV with a DC current of 7 5 amps flowing, in 
accordance with Mll-STD 202. Method 307 


Not applicable to KPSE. 


Inserts within wired connectors (less grommets and endbelis) did not dislodge when subjected to pressures of 75 
psi on each insulator face for a period of 5 seconds. 

ftue' and mated connectors immersed in 50% salt water solution Pressure reduced 
to 6 C'ij I: al‘ ide (5 41 cm Hg ) ar d maintained tor 30 minutes prior to measure 
ment of insulation resistance while still immersed in sail solution In no case was 
insulation resis.ance found to be less than 100 megohms 

In no cate did anal contact displacement exceed 012" alter the application of a 5 lb preload, followed by appli- 
cation of 15 lbs and 25 lbs axial toad at engaging end ol sue 20 and 16 contacts respectively Displacement is 
measured after a minimum ol 5 seconds and while still under load This test does not apply to KPiM connectors 

No damage oi un.cceptabie increase in contact resistance after mated sample subjected to 48 hours of salt spray 


30 psi differential at 67° (KPT only) — less than 1 atmosphere cubic inch per hour 

56‘C to 


125°C 


Insertion force does not exceed 20 lbs Extraction force does not exceed 20 lbs 


ITT CANNON ELECTRIC 
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Contact 


LEGEND 
A KPT 

• KPTM 

♦ KPSE 


SHELL S!ZE 10 


No. of Contacts 
and Contact Size 
Service 


SHELL SIZE 14 


No of Contacts 
and Contact Size 
Service 


SHELL SIZE 16 


No. of Contacts 
and Contact Size 
Service 


SHELL SIZE 18 


No of Contacts 
and Contact Size 
Ser\ .ce 


SHELL SIZE 20 


No. of Contacts 
and Contact Size 
Service 


Arrangements 


ORIGINAL PAGE IS 
OF POOR QUALITY 


Drawing not to scat*; 
faca view of p»n insert shown 
(socket view is opposite) 


' SHELL SIZE 8 


A Authorized per MIL-C-26432 (NAVY) 

□ Authorized per SCL-6019 (SIGNAL CORPS) 

No. of Contacts 

© 

ada 

8-2 

Q 

ADA 

84 

® 

ADA 

8-4 

© 

e AA 

6-33 


and Contact Size 

2 320 

3 320 

4 320 

3 320 


Service 

1 

1 

1 

1 



A • ♦ AO 


10-6 

fr320 

1 



A • A 

10-96 *5 


6 320 
1 


SHELL SIZE 12 



Ai* AO 

: i2-3 


3-316 

2 



A* A Q 

12-6 


1320 

1 



A e ♦AC 


12-10 

10 320 
1 





A* ♦A' 


14-19 

19 320 
1 




28320 

1 



A • 

16*99 


21320 2 316 
1 




A e C A 

16-30 


29320 1 316 

1 



Ae 

18-32 

32 320 



Ae ♦A H 


20-16 

U 31* 
2 




A e ♦ A CJ 

20-41 

41 320 
1 



ORIGINAL PAGE 13 
OF POOR QUALITY 




/V 



»’ 1 r ‘ iVi ; 
r ' i XJ I 


* ( i r* ! «-i ® 

AM r-'V-* .1 e 


■ind Contact Size 
Service 


zi #H 

2 


I’lN INSIWI 
ONIV 
M'lM 



32 =20 

I 



34=20 

I 


Contact Arrangements 



22 #20 
14 #16 

(#20 »); 2 <#»•») 


2255 

SS#20 


SHELL SIZE 24 

/© o\ 



(©,©,©) 



V©©/ 


o 

o 

• 

. . 24A4 

\o of Contacts 

24A8 

24A9 

2 ->d Contact Size i -=20 

1=20 

1=20 

Service 2 RG 55/U 

5-RG-59/U 

7-RG 59/U or 62/U 

1 RG 223/U 



24A31 
31 eifi 

i 



A 

24A57 


S5#20 

2#12 

1 



24-61 

61*70 


1 


INSERT POSITION 

(Face vie* of pin insert) 


N 



Alternate Insert Positions 

The diagram at the left indicates alternate insert posi- 
tions. The five positions (W, X, Y, Z and Normal) differ 
in degree of rotation for various sizes and arrange- 
ments. For the exact degree of rotation, and for the list 
of contact arrangements and alternate positions avail- 
able, refer to the tabulation below. 


NO. OF SHELL ARR. Dogreos ol Rotation 
CONTACT S SUE NO. W X V X 


2 

a 

8-2 

58 

122 

. 

- 


8 

8-3 

60 

210 

- 

- 

3 

a 

8-33 

90 

• 

_ 

- 


12 

12-3 

, 

• 

160 

. 

4 

a 

8-4 

45 

- 

- 

- 

S 

14 

14-5 

40 

92 

184 

273 

Q 

10 

10-6 

90 

- 

- 

- 


10 

10-98 

90 

180 

240 

270 


12 

12-8 

90 

112 

203 

292 


16 

16-8 

54 

152 

180 

331 

S 

24 

24A8 

- 

- 

- 

- 


24 

24A8 

- 

- 

- 

- 


24 

24A9 


. 

. 

- 

10 

12 

12-10 

60 

155 

270 

295 

11 

18 

18-11 

62 

119 

241 

340 

12 

14 

14-12 

43 

90 

- 

- 

IS 

14 

14-15 

17 

110 

155 

234 

IS 

20 

20-16 

238 

318 

333 

347 

10 

14 

14-18 

15 

90 

160 

270 


NO. OF 

SHELL 

ARR. 

Oogroos of Rotation 

CONTACTS 

SIZE 

NO. 

W 

X Y X 

19 

14 

14-19 

3C 

165 315 - 

11 

22 

22-21 

16 

135 175 349 


16 

16-23 

158 

270 - 


16 

16A99 

66 

156 223 340 

14 

20 

20-24 

70 

145 215 290 

10 

16 

16-26 

60 

- 275 338 

18 

18 

16A28 

. 

- 

30 

18 

18-30 

180 

193 285 350 

31 

24 

24A31 

90 

225 - 


18 

18-32 

85 

138 222 265 


22 

22-32 

72 

145 215 288 

34 

22 

22-34 

C2 

142 218 298 

30 

22 

22-36 

72 

144 216 288 

39 

20 

20-39 

03 

144 252 333 


20 

20-41 

45 

126 225 - 


22 

22-41 

39 

135 264 - 

80 

22 

22-55 

30 

142 226 314 

S7 

24 

24A57 

90 

180 270 324 

01 

24 

24-61 

90 

180 270 324 


0>vf fluWbt'i **<!><»'• *ono MU C ?Wl? 
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Wall Mounting Receptacles 

KPT00/MS3110 (MS service class E, P, J, P) 
KPSE00/MS3120 (MS service class E, F, P) 
KPTMOO 

ttM 


POLAIIZIMC 1 
* too VC 




WITHOUT TERMINATION ASSEMBLIES 


-Lo 

I 

U-« -i j 


SOLDER 

KPT 0 O/MS 311 O 


- o HP) —| I 
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ppoaatT pop 

ttpti i i r 


■ ini ■ ■ r 

— » M U_ | 

/-« TMO J 

DU I) J J I 

JJiP 

J SPOPaST pop 
*Pt. » t i • p 

CPIMR 

KPTMOO/UPSEOO/MSSIM 
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OF POOR QUALITY 



..w^i 


fOs.r 1 * 





SOLDER 
KPT01/MS31 11 


Cable Connecting Plugs 


KPT01/MS3111 (MS service class E, F,J, P) 
KPSE01/MS3121 (MS service class E, F, P) 



KPTM01/KPSE01/MS3121 

WITHOUT TERMINATION ASSEMBLIES 


Shell 

Si/e* 

A 

003 

K 

-*-.010 

L 

Mai 

KPT/KPTM/KPSE 

M Q Thread 

0C5 Class 24 

S 

Max 

Y 

Mat. 

KPT 

Z 

Max 

Ad 

.4/1 

530 

.848 

.425 

7/16 28UNEf 

.828 

.958 

.183 

10 

T5oS 

.530 

848 

425 

9 16-24UNEF 

.954 

1 082 

.483 

12 

.748 

.530 

848 

.425 

11 16-24UNEF 

1 047 

1 176 

.483 

14 

.873 

530 

848 

.425 

13 16 70UNLf 

1 Ml 

1 270 

483 

16 

908 

530 

.848 

425 

15 16 JOllNEf 

1 234 

1 364 “] 

483 _ 

IB 

1.123 

530 

.648 

.425 

1- 1 16 18UNLF 

1 328 

1 453 

.483 

20 

1.248 

.650 

l 055 

.540 

1- 3 !6 18UNEF 

1 453 

1 582 

427 

22 

I 373 

650 

1.055 

540 

1- 5 16 18UN1F 

1 5/8 

1 70S 

427 

24 

1 4S8 

683 

1 055 

.573 

1 7 16 18UNEF 

1 703 

1 812 

393 



im* t* 

TYPE A TYPE B ANO F 



TYPE E TYPE J TYPE P 

WITH TERMINATION ASSEMBLIES 


p 


Shell 

Ba 

Max. 

TYPE A 
Da 
Mn. 

La 

Max. 

V Thraad 
Class 24 

Bp 

Max 

C 

Thd. 

TYPE B end F 
Ow Gar 

Mm Mm 

Hat 

Max 

L» 

Max 

*8 "1 

.590 

335 

1 444 

1/228UNEF 

.552 

6 32 

.234 

.115 

760 

1 8/8 

10 

.717 

.466 

! *1 

5/8 24UNEF 

677 

6 32 

297 

.178 

820 

1 8?B 

12 

" 834 

.591 

1.4®'. 

2/4 20UNEF 

802 

6 32 

422 

302 

960 

1 628 

14 ‘ 

970 

705 

1 444 

7/8 20UNEF 

927 

6 32 

547 

365 

1 070 
1 130 

1 *28 

1 9^3 

16_ 

18 

1 088 
1 216 

830 

948 

1 444 
1 444 

1 3/16 I8UNEF 

1.161 

8 32 

740 

615 

09“ 

r§53 

* 20 

1.332 

1 043 

1 728 

1-3/lb 18UNFF 

1 286 

8 32 • 

.740 

615 

1 330 

2 031 

22" j 

] 460 

M98 

1 728 

1 7/16- i; "EF 

1 411 

8 32 

928 

.740 

1 570 

2 031 

24 

1 585 

1 293 

1738 

" 1 7/16 ISU’iFF 

r 1 536 

8 32 

984 

790 

1 700 

2 031 


Shell 

Slat* 

TYPE 

Bi 

Ma» 

E 

Li 

Mai 

Bi 

Mai 

TYPE j 
O, 

Mm. 

Dj 

Mat 

U 

Max 

Br 

Mai 

TYPE P 
Of 

Mm. 

u 

Max. 

*8 

557 

1 329 

8?8 

168 

.230 

2 270 

6c: 

327 

1 450 

10 

677 

1 328 

891 

.205 

.312 

2 270 

691 

444 

1 450 

12 

'.802 

1 328 

1 016 

.338 

442 

2 410 

852 

558 

1.450 

14 

970 

1 328 

1.141 

416 

539 

2 600 

0 

.683 

1 450 

16 

1 045 

1 328 

1 203 

550 

616 

2 880 

I 088 

808 

1 450 

18 

1 165 

1 328 

1 469 

600 

672 

3 170 

1 2:0 

909 

1 450 

20 

1 290 

1 406 

1 469 

.635 

747 

3 610 

l 349 

1 034 

1 »60 

22 

1.415 

1 406 

1 656 

670 

846 

3 760 

1 461 

1 159 

1 660 


1 540 

1 406 

1 750 

.746 

894 

3 900 

\ 593 

1 284 

1 73C 


ITT CANNON ELECTRIC 
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Box Mounting Receptacles 

KPT02/MS3112 (MS service class E) 
KPSE02/MS3122 (MS service class E) 
KPTM02 


ORIGINAL PAGE IS 
OF POOR QUALITY 




SOLDER 

KPT02/MS31 12 


CRIMP 

KPTM02/ KPSE02 


WITHOUT TERMINATION ASSEMBLIES 



KPT/KPTM/KPSE 


KPT/KPTM/KPSE 


KPT 

Shell 

A Oia. 

L 

N Ola. 

K 

M 

R* 

s 

T 

7 

Siie* 

rr 003 

Mat 

Mai 

T 010 

*t 005 

(TP) 

Max. 

f 005 


A 8 

471 

.832 

4?6 

530 

457 

594 

828 

120 

483 

JO 

.588 

832 

56? 

530 

457 

719 

954 

,120 

483 

12 

.748 

832 

.687 

5 10 

45? 

812 

1 047 

120“ 1 

483 

14 

873 

832 

812 

530 

45? 

906 

1 141 

120 

483 

16 

.998 

832 

936 

530 

457 

959 

1 234 

1?Q 

483 

18 

1 123 

832 

1 061 

530 

457 

1 r 62 

1 328 

120 

483 

20 

1 248 

835 

1.186 

650 

561 

1 156 

1 453 

1?0 

427 

22 

1 373 

895 

1 31* 

650 

56* 

1 ?50 

1.578 

120 

427 

24 

1 498 

895 

t 436 

M3 

<94 

1 37S 

1 01 

1 A7 

393 


• See paces 4. 5 ind 6 lor ordering number information 

• Not armlable in KPSE 

• (T P i located anthin oio T P entlt respect to diameter f and master keyway. 


Thru-Bulkhead Receptacles 

KPTB/MS3119 (MS service class E) 



KPT/MS3119 


Shell 

Size* 

A DU. 

* !V1 

K 

*• C20 

L 

M.it 

M 

010 

R* 

HP) 

S 

Mat 

X 

005 

a 

4/1 

614 

1 125 

572 

5 *4 

8 '8 

i?o 

*10 

583 

6 34 

1 125 

572 

719 

954 

120 

12 

748 

634 

1 1*5 

572 

812 

1 04/ 

120 

M 

j 873 

634 

1 125 

572 

906 

1 141 

120 

16 

998 

6 14 

1 125 

572 

^69 

l ? 34 

i:o 

IB 

1 173 

614 

i !.■>$ 

572 

1 062 

1 »’R 

1:0 

20 

1 2*8 

792 

1 255 

698 

1 1S6 

1 *5) 

!?0 

72 

1 373 

782 

1 255 

698 

1 50 

1 578 

1?0 

24 

1 408 

79? 

1 7*i5 

698 

} J T 5 

1 7(33 

1*7 


* S«# pa|t 4 i Of cMet.*** informs* 

•(TP) located with.n OiO T P with respect ie Jiamiter A ir^ oasttr keywiy 
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Dimensions stablest to change 
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Quality 


K-1 



—•"I J j 

B- I -J 


SOLDER 

KP106/MS31I6 


A \ r 
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Straight Plugs 

KPT06/MS3116 (MS service class E, F, J, P) 
KPSE06/MS3126 (MS service claf* E, F, P) 

KPTM06 


- fOL AKtZINC 1 

C ■ 00 V E - j TMO 



KPTM06/KPSE06/MS3126 

WITHOUT TERMINATION ASSEMBLIES 


Shelf 1 

Size* 

G 

Mai 

J 

i Of 3 

KPT/KPTM/KPSE 

L 

Mai 

0 Thread 

Class 2A 

KP3 

Z 

Mai 

*8 

78? 

359 

844 

7/16 26'JMEF 

641 

10 

926 

358 

844 

9/16 24UNEF 

641 

1* 

1 C43 

358 

844 

11/16 24UM.F 

641 

' 14 | 

1 183 

353 

844 

MMT?ouhrf j 

641 

16 

1 3C5 

353 

.844 

15/16 >CUN[F 1 

641 

18 

1 391 

353 

844 

1 1/16 ISUNlf 

641 

20 

\ 531 

420 

98? 

1 3/16 18UNE7 1 

331 

22 

1 656 

4?0 

.989 

1 5/16 I8UNEF 

584 

24 

1 7?? 

4?0 

989 

1 7/16 IPUNEf 

sei 


r " 


/ 


— - 1» —m ’ 





TYPE A 


L»» 1 

^•^pmzrr 


L 


n ' ■ 

CirCir 

H.r 


C-' 

TYPE B AND F 


nr 

, i 

•t 


■“I 


( 

{ 

sr~ 

Ffi 

r 

— r : 



_L 

03 

l 

^ i 


L 


r 


rn 


0* 


TYPE E 


TYPE J TYPE P 

WITH TERMINATION ASSEMBLIES 


Shell 

Size* 

Ba 

Mat 

TYPE A 
Da 

M>n 

U 

Mat 

V Thread 

Class ?A 

Ma> 

C 

Thd 

TYPE B and F 
Dir Gar 

Mm Mm 

Ha» 

Mai. 

Lar 

Mai 

*8 

.590 

335 

1 443 

l/: 2SUNEF 

552 

6 3? 

.234 

115 

.7C0 

1 air 

10 

.717 

466 

1 440 

5 8 ?4UNEF 

677 

6 32 

.297 

178 

820 

1 a- 

12 

834 

531 

1 440 

3/4 20UNEF 

80? 

6 32 

422 

302 

960 

1 81? 

14 

970 

705 

i 440 

7/8 ?0UNEF 

927 

6 32 

547 

365 

1 0/0 

I 812 

16 

1 CS8 

810 

1 440 

•20UNEF 

1 052 

6 3? 

609 

190 

1 130 

1 938 

18 

1 ?16 

318 

1 440 

3/16 18UNEF 

1 161 

8 32 

710 

615 

1 390 

1 938 

2C 

1 332 

1 043 

1 662 

3/16 18UNFF 

1 286 

8 3? 

.740 

615 

1 390 

1 953 

22 

1 ICC 

1 198 

1 662 

7 16 18UNFF 

1 411 

8 32 

0?8 

74P 

1 570 

1 953 

24 

1 585 

1 253 

I 67/ 

• / 16 1PUNEF 

1 536 

8 32 

994 

790 

1 700 

1 953 


S. 


f 


Shell 

Size* 

TVPE 

Bt 

Mu 

E 

Li 

Mai 

hj 

Mai 

TYPE 

Oi 

Mm 

Ds 

Mai 

Lr 

Mai 

Bf 

Mu 

TYPE P 
Of 
Mm 

If 

Mai 

*8 

557 

1 :?e 

8?8 

168 

.230 

2 270 

60? 

327 

1 ib 11 

10 

677 

t 328 

891 

205 

.312 

2 270 

.691 

444 

1 450 

12 

80? 

1 328 

1 016 

338 

112 

2 410 

F6? 

55° 

1 450 

14 

920 

1 3?8 

1 141 

416 

5 39 

2 600 

956 

.683 

1 450 

16 H 

1 045 

1 328 

; :oj 

.550 

616 

2 880 

1 088 

608 

1 450 

18 

1 165 

1 328 

1 469 

600 

67? 

3 170 

1 220 

909 

1 450 

20 

1 290 

1 314 

1 169 

635 

U 

3 510 

1 349 

1 034 

1 600 

:*2 

1 415 

1 314 

1 656 

670 

646 

3 670 \ 1 461 

1 159 

1 bOO 

'4 

1 540 

1 344 

1 750 

740 

894 

J too 

1 593 

1 284 

1 690 



ITT v ANNON ELECTRIC 
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Jam Nut Receptacles 

KPT07/MS3114 (MS service class E, F, P) 
KPSE07/MS3124 (MS service class E, F, P) 
KPTM07 


ORIGINAL RA'-iS ' J x jr 

OF POCR QUALITY 




SOLDER 
KPT07/MS3U4 
TYPE A 


RIM * 

KPTM? c.'/MC31Z4 
1 .PE A 


# 


WITHOUT TERMINATION ASSEMBLIES 







KPT/KPTM/KPSE 



r 

KPT 

Shell 

t. 

F 

H 

K 

M 

11 Thread 

5 

T Panel T 


z 

Si*** 

7 uOJ 

005 

r 305 

n oio 

= 005 

Class 2A 

r 01 v 

Min 

Max 

Va* 

*8 

.471 

.525 

750 

.125 

696 

9/ 16-24UNEF 

938 

062 

.125 1 

312 

10 

533 

.680 

875 

.125 

.696 

11/16-2'UNEF 

1 062 

062 

125 

.312 

12 

.748 

.313 

1.062 

.125 

.696 

7/8 ' INEF 

1 250 

.052 

125 T 

.312 

14 

873 

927 

1.188 

125 

63$ 

1 iJUNEF 

1 375 

.062 

125 

312 

16 

998 

; G6i 

1 312 

.125 

696 

1- 1/8 1SUNEF 

1 500 

062 

125 I 

312 

18 

1.123 

1 IBS 

1.438 

.125 

696 

1 1/4 18UN C .F 

1.625 

.062 

125 i 

.312 

zz 

I .*4" 

Mil 

1 tci 

.133 

.ss; 

i 

1.812 

or; 

'icpi > 

250 "t 

’97 

22 

1 373 

1.436 

1.633 

156 

834 

1- 1/2 18IJNEF 

1 538 

.062 

167 

24 

1 458 

1 561 

1 812 

.156 

917 

1- 5/8 -18UNEF 

2 062 

.062 

250 | 

150 


V 



WITH TERMINATION ASSEMBI :ES 


Shell 
Sue * 

Qh 

Mu 

Du 

Wm 

TYPE O and 
G*» 

Min 

F 

Hir 

M#*. 

Ltf 

Mai 

r TYPE 

B< 

Mai 

E 

Li 

Mu 

8r 

Mu 

TrTF P 
Or 

4’ in 

Lr 

M«i 

*U 

71/ - 

’4 

1 is 

760 

1 Ml/ 

717 

b 6 / 

5 ^ 

V 1 

625 

10 

an 

?v 

1 8 

fi.’Q 

t 81/ 

*4J 

672 


444 

625 

12 

>'68 

4/2 

302 

953 

1 8i r 

:lb 

6/2 

85? 

5 -.8 

625 

14 

D‘JJ 

54/ 

365 

1 070 

1 812 

1 091 

6 7 2 

956 

i 

B25 

16 

i I'M 

609 

490 

i no 

1 US 

\ .\4 

672 

1 088 

8C8 

925 

18 

1 143 

,MC 

61* 

I 90 

1 938 

1 Ml 

6/7 

1 220 

on 

'25 

20 

l 5C0 

MO 

615 

1 vOJ 

?ni6 

1 536 

F 9? 

1 349 

1 014 

74F 

2? 

1 625 

y*H 

740 

I 568 

2 0>6 

l 6/5 

617 

1 <61 

l )'-9 

746 

24 

1 '50 

5SV 

790 

i tn 

2 016 

1 7'.? 

6*5 

1 '93 

1 784 

7 >6 




* Sn P«t*t 4, S. »"d 6 lw t/dwini uitotmitie* »n4 Put* I »nd 1 let certMt 
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14 


Oim« i »&n» tubfKt lo change 




1 


ORIGINAL pa nr rr. 
Of POOR QUALITY 


Quick Disconnect AQ/SQ 


For Standard Plastic Insulator 
MS and CA receptacles 


CA22181 

Adapters 


The CA22181 adapter is designed to screw over the coupling 
threads of a standard MS or CA receptacle with plastic insu- 
lator It has a locking groove, which receives the formed end 
of the coupler latch when fully engaged 

Adapters may be ordered as part of a standard plastic insu- 
lator MS or CA receptacle, or they may be ordered separately. 
To order ac “iters separately, a listing is given in the tab*e to 
the righ* order complete assemblies (standard plastic 
msuUtc 1 m , or CA receptacles with adapters), see page 28. 





MS3101 receptacle 
WITH AOAPTCt 


ADAPTER FOR SMELL 

PART NUMBER Sttg 

_ as 

_C*22’6i JC ICS _WSL_ 

CA22’CV»i" J2S 

" CA22iei-i4 US* 

CA221S1 '€ ISS 

CA22 ; 8’ 13 12 

Ca22:6t_-5 14 

J^CAr:-5 : ^7 t€ 

__18 

CA 22*£1 20 20 

CA22":y 22 22 

_ CA ^ * S - 24 

CA2Z181-28 28 


y2<0*itr28 

V20UNE*- 23 

_ *. 2C\.st c 26 

1 2 -X'N£c 28 

\ »2U*»SF 28 

V2C-NS* 29 
1_ 2C*JN£ C 2£ 

I'ojSNt* 26 

jr-,j£NEf7B 
1M8NE>2g 
1 » 1Q r. EE 2B 
1M6NS2B 


iwumercRs _ 
c o 


480 

" 480 

__ 

49 0 

4 90 

665 

665' 
66 tj 

jj S 

540 

5*C 
, 525 

1 525 


181/09: i2 52/2 Jijt 

F0RSR4MRR RRt RCN 


j K »» 

915 I 2l9~ 

[C45 ; 12 19 

? :20^Lj2 19 





For Standard Plastic 
Insulator IIS and CA Plugs 


CA22182 

Couplers 


CA22T82 couplers are designed to replace the coupling nut 
on standard ITT Cannon plastic insulator MS or CA con- 
nectors. A standard manual coupler (AQ and BQ) is available. 

Couplers may be ordered separately or as part of a stand- 
ard plastic insulator MS or CA connector assembly (see page 
28) 




Manual Type Co u pler 



mc.iES 

MIUIMETEftS 

PART 

TTPt 

FOR 

SHELL 

A 

t 

A 

B 

NUMBER 

DISCONNECT 

SIZE 

Mil 

Mas. 

Mu 

Met. 

0 * 271*2 ? 

AO 

8S 

740 

1 040 

1480 

2642 

ca»i ua 

BQ 






Ca;?16?9 

AO 

H» 4 

740 

1 1« 

use 

2*» 

0*771*7 10 

B0 

10SL 





C*J?i*2 n 

AQ 

124 

.740 

l ?90 

1480 

32 77 

0 * 221*2 u 

80 

ITS 





C *77187 l* 

AO 

14 4 

240 

1415 

1480 

35 94 


BG 

14S 





CA721871C 

AQ 

164 

740 

1S40 

1480 

30 12 


BO 

18S 

- . 




CA 771*7 1* 

AO 

18 

tao 

1665 

27 35 

47 29 

0*771*7 70 

AO 8 BQ 

20 

tec 

1 780 

22 35 

45 21 

CA22182 21 

AO 

27 

uo 

1910 

22 JS 

44 51 

CA 22182 22 

BO 






CA22182 23 

AO 

24 1 

*so 

1995 

24 13 

SO *7 

C* 771*7 74 

BO 






0*771*7 77 

AO 

28 

(SO 

2^40 

2413 

S690 

C*771*7 7* 

BO 









ITT CANNON ELECTRIC 
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MS-E/tllS-R/IVlS-F Solder/F80 Crimp Environmental 


ORIGINAL FAGS 
OF POOR QUAL 


in llw latest revision ol MIL -C-SOiS a new class ol environment- and the endbeil lightened 'I provides a perfect wire seal thru 
resistant connectors was added. This new class F connector a wide variety ol wire diameters. This seal at the rear, plus the 
supersedes the previous class E connector The MS-3106F is mterfaoai seat at tne front effects a completely environment- 
identical to the MS3I06E except that the MS3t06F h.ts an ' O" resistant assembly when the plug is mated to an F or R recep- 
ring under the coupling nut Tie class E wilt still be available tacie Sockets are ol the ctosed-entry type 
upon request tor existing prog'ams and upon ordering will also The F-80 modification (crimp contact termination) is available 
bear the E nomenclature on the shell m resilient insulators m the E. R F and BFR styles, creating a 

ITT Cannon MS-F and US-rt connectors are designed to oper- large selection ol insert assemblies and hardware Components 
ate m the extreme environmental conditions of high altitude are identical to the MS50IS except that the contacts are modi- 
flight These connectors must be compie.ety sealed to with- tied tor crimp termination providing an inexpensive crimp contact 
Stand moisture, condensation, vibration corona and liashover connector with the proven reliability of and complete mter- 
causcd by h.gh altitude environments mateability with the MSSOtS senes See page 39 for assembly 

MS-F and MS-R connectors have a resilient grommet with instructions) 
internal restrictions m the wire cavities which act as O rings Cable Camps have been integrally designed with the en d- 
* round the wires This allows the wires to s’>d# thru me grom- bell on MS-E and MS-F connectors. Class R is without the 
met with a minimum o* friction, yet when me venule is seated cable damp 


if 


Standard Data 



How to Order 


CA 3106 
MS 3109 


Shell Style 

Class 

Shell Sit* 

Contact Arrange m ent — 

Contact Type 

Alternate Insert Position 
Modification Code 


- »? UlfH M.1 C JCrt Its r*OA 

- 0**C-*A«<Ort *0* Art* JM-Ort 


r tu sme 

3<O0 - movrt» •octOtaciO 

- 6k>« irtoMrtf.hhj ** 


3t0t - c*»0 I 

jien _ oiug I 

CLASS I 

1-* — •«*»* fA*.**** art*k.-at©** a*^S I 

CJMeCvAmc J 

A - ek'T> fj -#rt} t 

AfV f*'- A-V' *££- ( -v'*V* *<•* i 

MrtO*« *rt »!>'♦* J\N* A*\2 J'CS 

SNtll sm 

C Chi&v.ivg ff'-TAO xrt *»>••''**'* O’ »rt 

CONTACT AftAAWGFVCNT 
$*• TAQ«> 6 *7 

CONTACT TYP« 

P fOf pws S »o* K\**l 

ALTCNNATC INSCAT POSITION 
SNNflttl 
MOOaFlCATlON COOf 

^ C — * cp- :j£t» See paq#» *o» «»***w» 

•rtAtnpetxOrt^ / 



V. 


P wwiwona XutvKt M change 


MS-E/MS-R/MS-F So!der/F80 Crimp Environmental 


ORIGINAL PA5E !.» 
OF POOR QUALITY 


BOX MOUNTING RECEPTACLE 





L n 


MS3102E 

MS3102R 


T C*« 

< arc. bous 


■S' SO*-. VC* 

• Hit (I*(»SM» 



MS3102E and MS3102R box mounting receptacles are used 
m junction boxes or as an integral part of equipment. These 
connectors are identical m construction and will mate with 
3106. 3107 and 3108 plugs. For new equipment customer 
should specify MS3102R. 






xonaENSiOM 








■u MMM(d.-n>«SKM 





[inches 



■MLUMETEftS 





SHELL I 



CONTACT SIZC 



CONTACT SIZE 



SIZE ! 

ia 

12 

• 4 

• 14 

12 

• 4 

0 


as i^s icsLi 

S3* 

— 

— — 

- 1358 

— 

— — 

— 


1ZS . «S its 

518 

— 

— — 

— 13 18 

— 

— — 

— 


•2 j 

7C5 

*05 

— — 

— 1791 

1791 

— — 

— 


14 ! 

705 

705 

767 — 

— 1791 

1791 

19 4$ — 

— 




V?4 UN£f ?* 

\ 24UNEF 2A 
%?\M C 24 
2CVNEF 24 
1 -20UNE* 2A 
V?CuNE«-24 


| * _ 

1 20UNEF2A 

625 

145 

1 400 

750 

•M 

969 

1 281 

120 

W 

IVieUNEf* 2A 

625 

176 

1400 

.750 

969 

1062 

1J7S 

120 


20 

1 . 1BJNEF 2A 

625 

176 

1400 

75C 

1 145 

1 156 1 

! 27 

IN 180NEF 2A 

625 

176 

i Jtio 

750 

1 270 

1 250 1 

1 2* 

IS IfiUNE* 2A 

625 

176 

1 4GC 

812 

1395 

1375 1 

! 23 

1V18JNS2A 

625 

176 

1 40C 

812 

1 614 

1562 2 

1 32 

2 16UNS2A 

625 

176 

1400 

875 

1864 

1 750 2 

1 * 

2 - 16UN 2A 

625 

176 

1 400 

875 

2C51 

1938 2 



MILLIMETERS 

SHELL SIZE 

A 

Timid 

• 

m*. 

K 

Mm. 

L 

Mu 

M 

♦ 0.76 
-0.00 

P 

Mu 

II 

sen 

s 

>6n 

T 

♦ 825 
-813 

as 

V28UNEF 2A 

953 

328 

26 42 

14 28 

1082 

1509 

77 n 

305 

10S 

V24UNEF 24 

953 

328 

26 42 

U20 

13 21 

18 26 

25 40 

305 

:dsl 

N 24UNEF 2A 

953 

328 

26 42 

14 28 

15 6C 

18 26 

25 40 

305 

12S 

N 20UNEF 24 

953 

368 

26 42 

14 28 

1560 

20 62 

27 7» 

305 

14S 

N 20UNEF 2A 

953 

36* 

26 42 

14 28 

18 77 

2301 

30 18 

305 

16S 

1 20UNEF2A 

953 

368 

28 42 

14 28 

2195 

24 61 

32 54 

305 


N 20UNEF 24 


V20 UNEF 24 
1 20LNE* >A~ 


18 

1V1BUNEF 24 

1588 

4 47 

35 56 

1905 

2512 

20 

IN 18UNEF 2A 

15 88 

4 47 

35 56 

19 05 

2908 

2? 

1% I8UNEF 24 

1588 

4 47 

35 56 

1905 

32 26 

24 

IN 10UNEF 24 

15 88 

4 47 

35 56 

20 6“* 

35 43 

26 

IN 18UN& 24 

15 6* 

4 47 

35 56 

2062 

4100 

32 

2 16UNS2* 

1588 

4 47 

35 56 

22 2 3 

47 35 

36 

T- 16UN 24 

15 88 

4 47 

35 56 

22 23 

52 10 

40 

2N 16UN 24 

15 88 

447 

35 56 

22 23 

60 71 ! 


34 93 

305 

38 10 

305 

41 28 

305 












MS-E/MS-R/MS-F ScIdor/FCO Crimp 


Environmental 

OH'.GSNAL PAGE IS 

OF POOR QUALITY 


STRAIGHT PLUG 
Integral Cable Clamp 



MS3106E 

MS3106F 




MS3I06E is identical lo MS3106F except for 
“O" nng under the coupling nut. For new 
equipment, customer should specify 
MS3106F. The MS3106E is available upon 
request. MS31h6F straight plugs mate with 
31G0 and 3102 receptacles and 3101 plugs. 


MCHES 



A 

E 

E 

J 

L 

p 

V 

W 

SHELL SIZE 

Time 

Mm. 

Mas. 

am*. 

Mm. 

Mm 

Mm 

Mm 

ts 

V29UNEF-2B 

102 

235 

536 

2250 

644 

640 

1046 

10S 

VMUKEF28 

*02 

235 

536 

2 350 

969 

640 

1 046 

10SL 

V24UNEF-2B 

140 

297 

536 

2250 

969 

900 

1 125 

12S 

V20UNEF-28 

140 

297 

536 

2250 

1062 

900 

i 125 

14S 

V20UNEF 28 

m 

422 

536 

2250 

1 156 

1 130 

i 343 

I6S 

1 2CUNEF2B 

255 

547 

536 

2 250 

i 250 

1 200 

1 46* 

12 

V 20UNEF 28 

140 

297 

724 

2 625 

1 362 

900 

i :25 

W 

l Ii.l n 1 1 

195 

422 

724 

2 625 

1 156 

i 100 

1 343 

IS 

1 20UNEF28 

255 

547 

724 

2625 

1 250 

1 230 

1 464 

is 

r* 13UNEF28 

265 

610 

724 

266ft 

i 3*4 

1 330 

i 6C7i 

20 

1Vl8L*N£F 23 

350 

735 

724 

2 750 

i 469 

1 500 

i 690 

22 

1V18UNEF28 

350 

735 

724 

2 750 

1 594 

1 500 

i 990 

24 

1V20UNEF 28 

46ft 

922 

724 

2 969 

1 719 

1 740 

2 173 

2ft 

iViftUNS-28 

460 

922 

724 

3 031 

1969 

1 740 

2 170 

32 

2 16UNS-28 

664 

1235 

724 

3 031 

2 219 

2075 

2 656 

3ft 

2\ itoUN 28 

694 

1360 

724 

3 261 

2469 

2 330 

2 922 

40 

2v;6UN28 

911 

1 630 

724 

3 677T 

2 723T 

— 

- 


♦Not to MS ipacmcstion (men torn to. L wmj. 
• Barol dqiquib Me* » itiOMiOor. 


MIUMETCftS 



A 

E 

E 

J 

L 

P 

¥ 

W 

SHELL SIZE 

Ttmft 

Mm 

Mm 

Max. 

Max. 

Max. 

Max. 

Max 

65 

V26UNEF28 

759 

597 

1361 

57 15 

21 44 

w 

7-> 

to 

26 57 

10S 

% 24UNEF 711 

7 59 

597 

1361 

57 15 

24 61 

2! 3* 

26 57 

10SL 

S 24UNEF 78 

356 

754 

13 SI 

57 15 

24 6! 

22 66 

26 56 

12S 

S 20US6F 28 

356 

754 

1361 

57 15 

26 9 7 

22 36 

23 56 

14S 

b 20UN6F 28 

495 

10 72 

1361 

57 15 

NX 

27 *4 

34 11 

16S 

1 20UNFF 28 

6 4ft 

13 09 

1361 

57 15 

31 75 

30 48 

37 69 

12 

N 20UNEF 28 

35ft 

754 

16 39 

66 68 

26 97 

22 06 

78 56 

14 

% 20UNEF 28 

4 95 

10 72 

18 39 

to 6ft 

7916 

27 94 

34 11 

’•ft 

1 tfOUNfcF 28 

64ft 

1369 

16 39 

to 6ft 

31 75 

30 46 

37 69 


r» iSUNEF 78 

7 24 

15 49 

16 39 

68 2ft 

34 14 

33 02 

40 86 

20 

v. 18UNLF 28 

089 

16 67 

18 39 

69 65 

37 31 

36 10 

4601 

22 

l\ I8UNEF 78 

609 

16 67 

>6 39 

69 85 

40 49 

3ft 10 

46 Cl 

74 

V> 20UN6F 28 

11 69 

n 47 

16 39 

75 41 

4366 

44 20 

55 12 

» 

1\ 10UNS 28 

11 69 

23 42 

16 39 

76 99 

50 01 

44 20 

55 12 

32 

2 -1«UN^28 

1687 

31 37 

16 39 

76 99 

56 Jt 

52 71 

67 46 

3ft 

2vi6UN 28 

16 67 

34 54 

16 39 

63 34 

62 71 

50 42 

74 22 

40 

2vi6UN28 

23 14 

41 40 

18 39 

30 661 

69 16? 

— 

— 


fNot to MS >o*c't>c»i>on *>.'• *0. l dun ) 

* Bonn onotgmg f*C4 lo MiouKMf 


V 

M 




OMwotiono momciio cnango. 



L'.S-E/iJiS-n/ruS-F Sclc/er /.~C9 Crimp Environmental 


OF POOR Qv AHTY 


ORIGINAL PAGE IS 
OF POOR QUALITY 


STRAIGHT PLUG MS3106R 



P ■’•-i 

...r P7 l 

m 




n 

:3_J 


bil 


cu 


The MS3106R straight plug is identical in purpose to the 
MS3106F. The MS3106R has the shorter endbell. 

This plug will mate with 3100 and 3102 receptacles and 
3101 plugs. 



I -aO L-ttr -2o 
V20 UN|gjB 
V20USEF-22 


1$ 

1 -20UNEF2B 

724 

la 

1V18UNEF 28 

72* 

2C 

1VT8UNEP 2B 

724 

22 

1V18UNEF 26 

724 


1 » 16 U n£F-29 
1\ 18UN5 2B 


fNot IO MS »p«c»f*c«l* 0 €t 

• Barm wvgag mg *ac* to ahOuMtr 


MaUMETCRS 


A 

SHELL SIZE 

Thraad 1 

1 ss 

— ■ j— ■ 

I 10S 

N 24UNEP 26 

| 10SL 

V24UNEF 29 



V20UNEF 2B 


V20UNEF 29 


1 20UNEP 20 


V20UNEF-29 


\ -20UNEP 20 




i» i»UNfcr 2B 


iviWNEF 28 


1V18UNEF2B 


1V1EUNEF 28 


1VISUNS28 


2 18UNS2B 





1 NOMoMS*MC>*K«tlOn 
* Bvral angagmg lac* to aMuMw 


ITT CANNON ELECTRIC 
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i 


r^S-E/,MS-R/kV:3-F Scidor/FCO Crimp Environment! 


ORIGINAL PAGE IS 
OF POOR QUALITY 


MS3108E ®°* an 6«-e plug 

MS3108R 



Nsl«: data R la without tho 
cabta clomp. 




MS3108R 90* angle plugs (with O ring seal less cable clamp) 
and the MS3108E 90* angle plugs (less O ring seal with cable 
clamp) are used where there is limited space and where wires 
must be brought at abrupt angles. 

■This plug will mate with 3100 and 3102 'eceptacles and 
3101 plugs. 


INCHES 


SHELL SIZE 

A 

Thread 

X 

Min. 

E 

Max. 

J 

Max. 

L 

Max. 

P 

Max. 

R 

Max. 

V 

Max. 

X 

Max. 

Y 

Max. 

Shell 

Wt 

lot. 

10SL 

V2XUNEE2B 

140 

29? 

536 

2 188 

969 

895 

1281 

1 728 

1 703 

0776 

12S 

V20UNEF-2B 

140 

297 

536 

2 188 

1 062 

895 

1 281 

1 858 

1 703 

C817 

14S 

V20UNEP2B 

195 

422 

536 

2 312 

1 J56 

1 085 

1406 

2 041 

1 765 

1156 

16S 

1 -20UNEF2B 

255 

547 

536 

2 <06 

1 250 

1 100 

1 531 

2 223 

1 796 

1371 

12 

V2QUNEF2B 

140 

297 

724 

2 531 

1 062 

695 

1 281 

1 0 4 

2 062 

— 

14 

V20UNEE2B 

195 

422 

724 

2688 

1 156 

1 065 

1 406 

2 

2 125 

— 

16 

1 -20UNEF-2B 

255 

547 

724 

2 781 

1 250 

1 160 

1 531 

2 223 

2 156 

1577 

18 

1V18UNEF 28 

285 

610 

724 

2 844 

1 344 

1 275 

1 593 

2 376 

2 250 

1714 

20 

1V..18UNEF-2B 

350 

735 

724 

3 250 

1 469 

1 475 

1656 

2 567 

2 312 

2213 

22 

1V18UNEF-2B 

350 

735 

724 

3 250 

1 594 

1 475 

1 718 

2 751 

2 312 

2369 

24 

1V18UNEF 2B 

468 

922 

724 

3 719 

1 719 

1 715 

1690 

2 957 

2 531 

3223 

28 

1V18UNS2B 

468 

922 

724 

3 719 

1 969 

1 715 

1 968 

3 272 

2 531 

3556 

32 

2 -1BUNS-28 

664 

1 235 

724 

4 188 

2219 

2 040 

2 187 

3 755 

2 750 

4833 

36 

2V16UN2B 

694 

1 360 

724 

4 297 

2 469 

2 285 

2 406 

4 078 

2 875 

.5874 

40 

2S 16UN-2B 

911 

1630 

724 

7211T 

2 723t 

2 948 

5 875 

6 152 

5 690 

— 


tNot to MS specification (sneil sire 40. L dim ) 
* Barrel engaging face to snouider 


MILLIMETERS 



A 

E 

E 

J 

L 

P 

A 

V 

X 

Y 

Shan 

SHELL SIZE 

Thread 

Mm. 

Max. 

Max. 

Max. 

Max. 

Max. 

Max. 

Max. 

Max. 

WL 












gm*. 

10SL 

V24UNEF 2B 

358 

754 

1361 

55 58 

24 61 

22 73 

32 54 

43 89 

43 26 

35 20 

12S 

». 20UNEF 2B 

356 

7 54 

1361 

55 58 

26 97 

22 73 

32 54 

47 19 

43 26 

37 06 

US 

% 20UNEF 20 

4 95 

10 72 

1361 

58 72 

29 36 

27 56 

35 71 

51 84 

44 03 

52 44 

16S 

1 -2CUNEF2Q 

6 48 

1389 

10 39 

61 11 

31 75 

29 97 

30 89 

58 46 

45 62 

62 19 

12 

\ 20UNEF2B 

3 56 

754 

18 39 

64 29 

78 97 

22 73 

32 54 

47 19 

52 37 

— 

M 

\ 20UNEF 2B 

4 95 

10 72 

18 39 

68 20 

29 36 

27 56 

35 71 

51 84 

53 98 

- 

16 

1 20UNEF 28 

6 48 

13 89 

18 39 

70 64 

31 75 

29 97 

36 89 

58 46 

54 76 

71 53 

18 

V% 18UNEF 2B 

7 24 

15 49 

10 39 

72 24 

34 14 

32 39 

40 46 

60 35 

57 15 

77 76 

20 

1 ' a 16UNEF «’B 

0 o9 

1867 

18 39 

82 56 

37 31 

37 47 

42 06 

65 20 

58 72 

100 38 

22 

} \ 18UNEF2B 

8 89 

1867 

18 39 

82 55 

40 49 

37 47 

43 64 

69 68 

58 72 

107 46 

24 

1V18UNEF 2B 

11 89 

23 42 

1839 

94 46 

43 68 

43 56 

40 00 

75 11 

64 29 

146 19 

28 

1V18UNS-2B 

»1 89 

23 42 

18 39 

94 46 

5001 

<)» 

49 99 

83 11 

64 29 

161 30 

32 

2 -18UNS2B 

16 87 

31 37 

18 39 

1QK38 

56 36 

51 82 

5SM 

95 38 

69 86 

719 22 

36 

2 .-16UN 2B 

17 63 

34 54 

18 39 

109 14 

62 71 

58 04 

61 11 

103 58 

73 03 

266 44 

40 

2 * 16UN 2B 

23 14 

<1 40 

18 39 

183 16 1 

60 set 

74 68 

149 23 

156 26 

144 53 

— 


tNot to VS specification ishe»i si;e 40. L dim ) 
* Barrel engaging face to shoulder 
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KPT/ KSP 

Geneical Purpose, Solder Cotiiaul Cunneciors 0 


KPT CONNECTORS 

• general purpose 

• closed-entry socket contacts 

• solder termination 
KSP CONNECTORS 

• hard, black anodize Alumilite, non-conductive finish 

• large flange with -£6 mounting holes (receptacles) 

KPT general purpose miniature circular connectors are 


widely used in commercial, industrial and deep-space ap- 
plications. Utilizing solder terminated contacts. KPT con- 
nectors feature closed-entry sockets for positive mating. 

KSP connectors are identical to KPT connectors except 
for a hard anodic, non-conductive finish. Receptacles have 
a larger flange with £6 mounting holes for rear panel 
mounting. 

KPT and KSP connectors mate with all 26482 connectors. 


ORDERING NUMBER INFORMATION 


KPT 2 E 22-36 P W •• 
MS 3110 E 22 -36 P Y 



Modification Code 
Alternate Insert Position 
Contact Type 
Contact Arrangement 
Shell Size 
Class 
Shell Style 
series Prefix 


semes prefix 

KPT. KSP — ITT Cannon prefix 
MS — complies with MIL-C-26482 
SHELL STTie 

ITT Cannon number: 

00 — wall mojntmg receptacle 

01 — cable ccnnechng p! J a 

02 — boi mourning receptacle (Clast 6 only) 

06 — straight plug 

07 — iam nut receptacle (available in hermetic version also) 
OS — 90* angle plug 

• — thru-bulkhead receptacle (Clast E only) 


MS Designation: 

31)0 — wall mounting receptacle 

3111 — cable conne * ng plug 

3112 — box mount g receptacle (Class E only) 
3114 — jam nut receptacle 

3116 — straight plug 

3119 — thru-bulkhead receptacle (Class E only) 


CLASS 

A — general duty 

B — general duty with strain relief (may be used for potting when 
strain relief is desired) 

E — grommet teal except on 02 and 31)2 (MS specification) 

F — grommet seal with strain reliel (MS specification) 

G — gland seal (or tacketed cable 

J — gland seal wuh strain relief for jacketed cable (MS specification) 
P — polled (MS specification) 

SHELL SIZE 

S. 10. 12. 14, 16. 18. 20. 22, and 24 
CONTACT ARRANGEMENT 
See pages 10 and It. 

CONTACT TYPE 

P — pm, S — socket 
ALTERNATE INSERT POSITION 

W. X. Y and z (Omit lor normal.) Saa peg* 11. 

MODIFICATION CODE 

Consult factory. Omit first digit (0) of shell style Indication whan 
using modification coda Saa paga S for modification codas. 
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Hermetically sealed KPT receptacles fulfill the high relia- 
bility requirements of space age aoptications and environ- 
ments. Far surpassing the requirements of Mll-C-26482, 
these receptacles have proven statistically reliable in leak- 
age tests 100 iimes as severe as required by MIL-C-26482 
with a reliability of .9995 at a confidence level of 95% 
with these results: 

• Leak rate not in excess of .001 micron cu. ft./hr. 

• 100 psi differential causes no detectable leakage m 
excess of .001 cu. ft./hr. 

• 100 g shock with no loss of hermeticity 

• Thermal shock from —70* to +200*C without affect- 
ing leakage rate 


These receptacles are available with pin contacts only in 
three shell styles: a box mounting receptacle. KPT02H: a 
solder mounting receptacle. KPTIH; and a jam nut recep- 
tacle. KPT07H. Contact arrangements are too'ed in a full 
lead-free compression glass wsb. 


ORDERING NUMBER INFORMATION 


KPT 

MS 


I H 18-32 P N • 
3113 H 18- 32 P X 



Modification Code 
Alternate Insert Position 
Contact Type 
Contact Arrangement 
Shell Size 


L 


Class 

Shell Style 


Series Prefix 


semes PREFIX 

KPT — ITT Cannon Prefix 

MS — complies with MIL C 26482 without resilient interfacial Mai 
SHELL STYLE 

ITT Cannon number 

02 — box mounting mceptacta 
I — aoldar mounting receptacle 
02 — jam nut receptacle 


MS Oexignatlon: 

3113 — (Older mounting receptacle 

3114 — iam nut receptacle 
Cl ASS 

H — hermetic xeal (MS specification appliea to KPTIH and 
KPT07H only) 

SHELL SIZE 

B, 10. 12. 14. 16. 18. 20. 22. and 24 

CONTACT ARRANGEMENT 
Sea pages 10 and 11. 

CONTACT TYPE 
P — pm 

ALTERNAYE INSERT POSITION 
N (normal). W. X, Y, and Z 

MODIFICATION C00E 

Consult factory, baa page 8 tor modification code*. 
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Preferred Modification Code 

Dtxripfion 

Intended Usage 

A106 

Gold over copper per FS 4456, Class A, and 
per MIL-G 46204, type 2 Class 2 over .00005 
min copper per MIL-C-14SS0 

High reliability finish 
for contacts 

TO 

Connectors less contacts 
(contacts purchased separately) 

Applicable to all crimp 
removable connectors 
(KPTM, KPSE. KSPM, KSSE) 


1 



STANDARD DATA 


Standard Materials and Finishes 

KPT/KSP 

KPTM/KSPM 

SHILL 

KPT/KPTM — aluminum alloy, conductive olive drab chromate over cadmium finish per QQ-P<416 
KSP/KSPM — aluminum alloy, black non conductive Aiumihte finish 

INSULATOR 

KPT/hSP — SJ shore gray poiychlorooiene 

80 shore |reen polychloroprene 

CHOVVn AND SEAL 

50 shore groy poiych'oroprene 

50 shore green polychloroprene 

CONTACTS 

) Copper alloy |ol<1 over stiver plate per MIL G 45204 type tl. Class 1 


Mechanical Features 


shell styles 

00 — wail mounting receptacle 

01 — cable connecting plug 

02 — bo* mounting receptacle 
0b — Straight pug 

07 — jam nut receptacle 

08 — 90* angle plug 

B — thru bulkhead receptacle (KPT only) 

shell sizes 

J 8 thru 24 

POIAP17ATION COUPLING 

. 

five kevway / three po»nt bayonet 

SERVICE CLASSES 

A — general duty 
B — general duty with strain relief 
£ — grommet seal 
F — grommet seal with strain relief 

G — g'and nut for jacketed cable 
1 — gland nut with strain relief for jacketed cable 
P — potted 


Electrical Data 


NUV9EP OF CONTACTS 

2 thru 61 

3 thru 61 

WIRE SI 11 A>*«G 

16 thru 24 

16 thru 24 

contact termination 

solder 

crimp snap-in 

contact rating 

f 

SIZE RATED AMPS TEST CURRENT 

20 7 5' 7.5 

16 22 0 13.0 

SERVICE RATING 

> 

f 

§ 

# 

V 

TEST VOLT. SERVICE AC (rmi) OC 

S.. U.I 1 150 -° 7100 

*" 2 2300 3200 

70 OOb ft 1 - 375 S3S 

70.000 ft. z 550 770 

COAXIAL CONTACTS 


RG S5/U. RG-59/U. RG 62/U. 
RG-195, J. imt RG 223/U 

Standard Materials and Finishes KPSE/ KSSE 

KPTH 

SHELL 

KPSE — aluminum ov. conductive olive drab chromate over cadmium 
finish per C } P-416 

KSSE — afum-num alloy black non-duetive alunilite finish 

steel electrodeposited tin over 
cadmium 

INSULATOR 

60 shore green poi^hioroprene 

compression glass 

GROMMET and seal 

60 shore green polychloroprene 



CONTACTS 

copper alloy, gold over silver plate 



steel electrodeposited tiaa over 
cadmium 

Mechanical Features 

SHELL STYLES 

00 — wall mounting receptacle 06 — atra>*ti? plug 

01 — cable connecting plug 07 — jam net >eceptsclt 

02 — boi mounting receptacle 08 — 90* angle plug 

1 — solder mounting receptacle 
02 — box mounting receptacle 
07 — jam nut receptacle 

shell sizes 

10 thru 24 

8 thru 24 

POLARIZATION 'COUPLING 

five kenvay / three point bavone? 


SERVICE CLASSES 

A — general du.> G — gland nut for ticketed cable H — hermetic 

B — general duty with strain relief i — gland nut with strain relief 

C — grommet seal for jacketed csblo 

f — grommet seal with strain relief P — potted 

CiRctrk*' Oat* 

NUMBER OF CONTACTS 

3 lam 61 

2 thru 6t 

WIRE SIZE AWG 

16 thru 24 

« 

contact termination 

crimp snap m 

solder 

CONTACT RATING 

CONTACT 

SIZE IMllI VOLT DROP 

RATED TEST MV 

SIZE AMPS CURRENT OROP 

ZO l«u tli in SS 

20 7 6 SO 70 


16 less then 50 

16 22 0 13.0 76 

SERVICE RATING 

MAXIMUM 

OPERATING AC 

VOt TAGE SERVICE (mi) OC 

TEST AC 

VOIT SERVICE (rm«) OC 


S«a 1 6 DO 850 

S«» 1 1600 2100 

2 1000 127S 

1ml 2 2300 3200 
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MAINTENANCE AGING 
Para. 4.7.5 

Engaging and disengaging torque (in./lbs.) limits were satisfactory within those specified for shell sues involved. 

i 

Shell 

Size 8 10 12 14 16 18 20 22 24 

Engaging 

Torque (Mas.) 8 12 16 20 24 28 32 36 44 

Oisengaging 

Torque (Mai.) 1 1 2 4 4 5 6 7 7 

1 

1 

i 

1 

i 

' 


Contact insertion forces measured on 20% of contacts, but not less than 3 contacts, of each connector for size 20 
and size 16 contacts, do not exceed 20 lbs. at the ninth insertion. 

THERMAL SHOCK 
Para. 4.7.6 

There was no evidence of cracking or other damage detrimental to connector operation after exposure to 5 cycles of 
temperature change from — 55"C to -fl25*C. 1 hour oer cycle, nvided equally between temperature extremes. 

INSULATION RESISTANCE 
(elev. tamp) 

Para. 4.7.3 

While applying 500 VDC lor 250 hours at 125'C, the insulation resistance was greater than 50 megohms between all 
adjacent contact pairs, shell, and its closest contacts. Insulation resistance was greater than 25 megohms at 105*0 
for 1000 hrs. 

DiaECTRIC WITHSTANDING 
IfOLTAGE (sea. level) 

Para. 4.7.4 

There was no evidence of breakdown or flashover with 1500VAC applied for 1 min. between 6 pairs of adjacent 
contacts and between contacts closest to shell and shell for Service Rating 1 and 2300VAC applied in the same 
manner for Service Rating 2. 

DURABILITY 
Para 4.7.9 

There was no evidence of mechanical or electrical damage to connectors after 500 engagements and disengagements 
as in service. 

VIBRATION 
Para. 4.7.11 

With contacts wired in series and monitored for continuity, there was no mechanical damage and no electrical dis- 
continuity greater than 10 microseconds. Connectors mounted and mated as in service and vibrated through a 
range of 10 cps to 2K.eps for 20 min. in each of 3 mutually perpendicular axes at a double amplitude of 0.06". or 
15 k’s max. 

SHOCK 
Pin. 4.7.12 

With contacts wired in series and monitored for continuity, there was no mechanical damage and no electrical dis- 
continuity greater than 10 microseconds while the connector was subjected to an 11 millisecond, 50g mechanical 
shock in each of three major axes. 

INSULATION RESISTANCE 
(after vib. & ‘■hock) 
Para. 4.7.13 

With 500VDC applied to mated connectors, insulation resistance was greater than 5.000 megohms between each 
pair of adjacent contacts and between shell and its closest contacts. . 

MOISTURE RESISTANCE 
Para. 4.7.13.2 

With 500VDC applied, insulation resistance between any two contacts or any contact and the shell was no less than 
100 megohms while mated connectors were exposed to the following high humidity environment; 10 cycles. 24 hours 
each, in humidity chamber adjusted to cause < densation at prescribed intervals. 

SOLVENT IMMERSION 
Par#. 4.7.14 

Engaging and disengaging torques and dielectric withstanding voltages were within the limits previously indicated 
alter unmated connectors had been immersed in aviation hydraulic fluid lor 20 hours followed by 1 hour drying in 
free air. 

CONTACT RESISTANCE 
Para. 4.7.2 

For size 16 contacts, minimum voltage drop was less than 50MV with a DC current for 13 amps flowing, and for 
size 20 contacts, the correspond^ volt3ge drop was less than 50MV with a OC current of 7.5 amps flowing, in 
accordance with MILSTD-202, Method 307. 

INSERT RETENTION 
Para. 4.7.15 

Inserts within wired conne*tors (less grommets and endbells) did not dislodge when subjected to pressures ol 75 
osi on each insulator taco (or a period of 5 seconds. 

HIGH ALTITUDE IMMERSION 
(par MIL C-26500S) 

Wires and mated connectors immersed in 50% salt water solution 
Pressure reduced to 6.000 It. altitude <5.41 cm Hg) and maintained 
for 30 minutes prior to measurement ol insulation resistance while 
still immersed in salt solution. In no case was insulation resistanca 
found to be less than 100 megohms. 

Not applicable to KPSE. 

CONTACT RETENTION 
(5 min. test) Para. 4.7.16 

In no case did anal contact displacement exceed .012” after the application of a 5 lb. preload, followed by appli- 
cation of 15 lbs. and 25 lbs. axial load at engaging end ol size 20 and 16 contacts respectively. Displacement is 
measured alter a minimum of 5 seconds and while still under load. This test does not apply to KPTM connectors. 

SALT SPRAY MIL STO 2028, 
Method 101A. Condition 0 

No damage or unacceptable increase in contact resistance liter mated sample subjected to 48 hours of salt spray. 

AIR LEAKAGE 

30 psi differential at — 67*F (KPT only) _ leu than 1 atmosphere cubic inch per hour 

TEMPERATURE RANGE 

— 55*C to +125*0 

CONTACT INSERTION AND 
EXTRACTION 

Insertion force does not exceed 20 lbs. Extraction force docs not exceed 20 lbs. 
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Drawing* not to acaU; 

^ONTACT ARRANGEMENTS isocHct >»• is opposite) 



CONTACTS 

SERVICE 



10-6 10-98 12-8 



’ A«*^AC3 
16-8 


6-S20 6-£20 - •« 20 8C16 

t » 1 2 



• 

• 

• 

• 

2442 

24A4 

24A8 

24A9 

1£20 

l-£20 

l-£20 

l-«20 

7-RG-195/U 

2-RG 55/U 
5-RG-59/U 

7-RG-59/U or 62/U 

7 RG 223/U 


E 






i lAnri 
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CONTACTS 

SERVICE 



A • * ♦ AQ 

12-10 

10-£20 


1 




14-12 

8- £20 
4-£16 
1 
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ALTERNATE INSERT POSITIONS 

The diagram at the lilt tndlcatei altamala insert positions. Th» ala 
positions (V. w. X, V, Z and Normal) di<f«r m degree it rotation tor 
varloua sixes and arrangaments. For the exact degree of rotation, and 
tor the lut ol contact arrangement! and alternate poaitiona available, 
refer to the tabulation below. 

NO. OF 

SHEU. CON- ANN. OECREES OF ROTATION 

SIZE TACTS NO. V t* lit 


11 18 11 — 62 119 241 j40 



Rad (lumben indicate cantact arraeiimanti are net la 
MIICK4I2. 
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TERMINATION ASSEMBLIES 



TYPE A TYPE B AND P TYPE E TYPE fi TYPE J TYPE P 
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i 

i 
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SOLDER 

KPT01/KSP01/MS3111 



CABLE CONNECTING PLUGS 

KPT01 / KSP01/MS3111 . 

KPTMQ1 /KSPM01 
KPSEOt / KSSE01 / MS31 21 



CRIMP 

KPTM01/KSPM01 

KPSE01/KSSE01/MS3121 


PLUG ASSEMBLY 



\ PLUG ASSEMBLY WITHOUT TERMINATION 


StM« 

Six** 

A 

±003 

K 

±010 

L 

Mu. 

KPT/KSP/KPTM/KSPM/KPSE/KSSE 
M Q Thread S 

± 905 Claw 2A Mu. 

r 

Mu. 

KPT 

Z 

Mat. 

KSP 

X 

Mai. 

*• 

.411 

.520 

041 

.425 


821 

.951 

433 

.574 

10 

SU 

.530 

041 

425 

9/16 24l)hEF 

.354 

1 062 

483 

.574 

12 

?« 

.530 

.Ml 

425 

11/16 24UNEF 

1 047 

1 176 

*83 

.574 

14 

.Ill 

.530 

.040 

.425 

13/16 2CUMF 

l 141 

1.270 

.483 

574 

IS 

.998 

.520 

.8*8 

.425 

15/IS-2CUNLF 

1 234 

1 364 

483 

574 

11 

1.121 

.530 

845 

.425 

1- 1/16 ISUSEF 

■nm 

■SOI 

433 

574 

20 

1.244 

.050 

1 055 

.540 



■iifi 

427 

521 

22 

1.3*2 

.550 

1.C5S 

540 

■a-riiflii'ma 

1 871 

1 796 

.427 

.521 

24 

1.4S1 

.533 

1 055 

523 

l- 7/16 18UNEF 

1.703 

1 832 

393 

4S8 

„ T . 

.. .. _ .. 

. . 


.. . 


. _ 

- * *. 




0 
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TERMINATION ASSEMBLIES 




TYPE A 


TYPE ■ AND F 

type e 

TYPE C 



TYPE J 


TYPE 

WITH TERMINATION ASSEMBLIES 










TYPE A 





TYPE B and F 



Shall 

Ba 

Da 

U 

V Thread 

Bw 

c 

D* 

G«* 


Lw 

Six*" 

Mat. 

M»*. 

Mu. 

Cass :a 

Max. 

TM. 

M.n 

M.«. 

Mat. 

Mat * 

*1 

530 

335 

1 444 

1/2 :S'JNEF 

552 

6 32 

.234 

.115 

760 

1 "**_ 

10 

.717 

.466 

1 444 

5 5 ;1'„1EF 

.677 

5 32 

297 

.178 

820 

l 7/6 

12 

814 

591 

1 444 

J/4.20LNEF 

332 

6 32 

422 

.302 

950 

1 776 

14 

970 

.7C5 

1 444 

7/6 2CI/.EF 

927 

6 32 

557 

185 

1 070 

1 776 

IS 

1 .231 

830 

1 444 

1 2CUNFF 

l C52 

6 32 

509 

490 

l 130 

1 S>6 

It 

1 216 

948 

1 444 

1 3/16 ISlAcF 

l 161 

8 32 

740 

515 

1 130 

1 3’1 

20 

1 332 

1 073 

l 728 

I-3/I6 I'l'MF 

1 236 

1 32 

740 

615 

1 '03 

1 970 

22 

1 450 

1 198 

1 728 

1 7/16 

1 411 

8 ?2 

928 

719 

1 570 

1 970 

24 

1 SIS 

1.223 

1 738 


1 536 

1 32 

984 

790 

I 7>9 

i 970 



P TYPE E 



OK 



TYPE J 



TYPE P 


Shall 

Ba 

J 



El 


Bi 

O, 

D> 

u 

8’ 

Dp 

lx 

Sita* 

Mm. 

Mai 



Q9 

S3 

Mat 

Mm 

Mat 

Mat 

Mat 

M 4*. 

Mat 

*1 

557* 

i :*i 

5J> 

168 

230 

1.770 

s;i 

168 

230 

? 270 

eci 

327 

1 450 

«0 

577 

1 261 

’712 

205 

312 

l 7?0 

891 

205 

312 

2 270 

591 

«4« 

1 450 

12 

(02 

1 211 

137 

238 

442 

1 660 

i o;« 

311 

442 

2 410 

852 

558 

1 450 

14 

r vo 

1 211 

90S 

416 

534 

2 C50 

1 Ml 

416 

519 

2 600 

954 

683 

I 450 

IS 

1 0*5 

1 211 

1 030 

550 

616 

2 270 

1 203 

580 

6.6 

2 >40 

l fit 

set 

1 450 

11 

1 165 

1 ?*1 

l 200 

600 

67; 

2 SCO 

1 469 

600 

672 

3 170 

i ;:o 

K9 

1 450 

20 

1 290 

1 360 

1 125 

6)5 

747 

2 960 

1 469 

6 35 

747 

3 610 

1 14) 

I CM 

l 660 

22 

1 «lt 

1 360 

1 450 

670 

116 

3 120 

1 656 

670 

446 

3 760 

I 461 

l 159 

1 660 

24 

1 540 

1 '60 

l 575 

.710 

894 

i :so 

.1 7*0 

740 

834 

3 900 

1 593 

1 :§4 

1 7)0 


* Sm fi|«i 4, i. ( ter tr4in*| NMlir and HIM 10 H II f«r (WlKl •rrMt* m tnU • (MttC) l«iiH riIDhi Q05 «J (IP) 

• HM ttJiUbl* Ml Mtt/ftSSC 


n CANNON ELECTRIC 


. J 
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BOX MOUNTING RECEPTACLES 

KPT02/KSP02/MS3112 

KPT02/KSPM02 

KPSE02/KSSE02/MS3122 


ORIGINAL PAGE IS 
OF POOR QUALITY 


RECEPTACLE ASSEMBLY 



SOLDER 

KPT02/KSP02/MS3U2 


CRIMP 

KPTM02/KSPM02 

KPSE02/KSSE02 



RECEPTACLE ASSEMBLY WITHOUT TERMINATION 


Shell 

Sire* 

kpt/ksp/kptm; 

KSPM/KPSE/KS5E 
A OiS. L N Oi*. 

— 003 Mat Vji 

K 

010 

KPT/KPTM/KPSE 

MRS 

- CC5 (TP) Mai 

T 

oos 

KPT' 

Z 

Mai 

K 

- 010 

KSP/KSPM/KSSE 

MRS 

- CC5 (TP) Mai 

T 

^ 005 

KSP 

X ■ 
Mai. 

*3 

*n 

.832 

455 

.530 

.45’ 

594 

.828 

120 

<83 

524 

4b? 

734 

1 C57 

.150 

542 

10 

5SB 

.832 

562 

530 

457 

719 

354 

120 

.483 

524 

.467 

812 

1 135 

ISO 

542 

12 


332 

68? 

523 

457 

812 

1 047 

.120 

l ~4S3"1 

524 

.467 

.933 

1.260 

.150 

.542 

14 

s?3 

.832 

812 

530 

457 

.9C6 

1.141 

.120 

.483 1 

524 

.467 

1 Oil 

1.354 

.150 

.542 

16 

7993 

832 

926 

533 

457 

963 

1.234 

.120 

[”493 

r~ 52* 

$67 

1.125 

1 448 

.150 

542 

18 

1123 

832 

1 0S1 

530 

457 

1 0S2 

1.328 

.120 

*33 

524 

.467 

1 203 

1 526 

150 

542 

20 

1 2<S 

$95 

1 186 

$50 

561 

1.156 

1 453 

.120 

427 

$50 

561 

1.297 

1 662 

ISO 

500 

22 

I 373 

835 

1 311 | 650 

56i 

1.250 

1 578 

.123 

427 

650 

.561 

1 375 

1.760 

ISO 

SOO 

24 

. ^3 

S3 Z 

I 

65 j 

5?4 

l.J/a 

i./LJ 

lii 1 

3*3 

0*3 

594 

1 SCO 

1 885 

150 | 4o7 


• See 1 1 i"> * 5 in J 6 lot orier.na number mlornutton. • (MMC) located witbm .005 ©I (IP), 

* r.ot an . e in KPS6/KSS6 


THRU-BULKHEAD RECEPTACLES 

KPTB/KSPB/MS3119 



— I- 

n r- 

r 


n 



SOLDER 

KPT8/KSPB/MS1U9 


^ RECEPTACLE ASSEMBLY 





KPTB/KSPB 




KPT* 



KSPS 


Shan 

A Dia. 

K 

L 

M 

T 

R 

S 

X 

R 

s 

X 

Sue* 

- 003 

± 070 

M«« 

r 010 

Mb. 

(TP) 

Mai 

- 005 

nr. 

Mai 

± 005 

B 

471 

634 

1 1>5 

.572 

1M 

594 

.828 

120 

734 

1.057 

.150 

10 

583 

634 

1 125 

572 

.188 

r 719 

.954 

.120 

112 

1 135 

.150 

** 

L 

.634 

1 175 

577 

.188 

112 

1 G47 

170 

938 

I 760 

150 _ 

14 

171 

634 

1 125 

577 

.188 

9C6 

1 141 

.120 

Toll 

1 354 

150 

«6 

998 

634 

1 125 

.572 

III 

*» 

1 214 

120 

1 125 

1 44| 

_I50 

1* 

h 1 >« 

634 

1 125 

.572 

.118 

T062 

1 328 

120 

1 2C3 

1 526 

ISO 

» 

1 148 

797 

1 255 

698 

.312 

l~TlS6 

1 451 

120 

I 797 

1 6*7 

.150 

27 

r TT’i 

792 

1 255 

691 

.112 

f2S0 

1 571 

170 

1 175 

1 760 

.150 

24 

1 498 

792 

1 255 

698 

312 

1375 

1.703 

.147 

1 SOO 

1 895 

150 


* Son oe|e 4 lor ordotioo nembei mloriMtion »o 4 pa fee 10 ond II lor contact arranfemonta »(IWC) locoteO oitkio 005 ol (IP) 
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CFE TECHNICAL DATA 


TRW-Cinch (71785) 


Connector, Rectangular, 
Mount 

Rack 

DB-25S 

Connector, Rectangular, 
Mount 

Rack 

DC-37P 

Connector, Rectangular, 
Mount 

Rack 

DC-37S 

Connector, Rectangular, 
Mount 

Rack 

DE-9S 

Connector, Rectangular, 
Mount 

Rack 

DE-9P 




ORIGINAL D 




GENERAL INFORMATION 

The Cinch Original D Plug utilizes a two-piece 
nylon insulator housed in a variety of five basic 
shell sizes: E, A, B, C, and D. These shell sizes 
contain 9, 15. 25. 37. and 50 #20 solder pot con- 
tacts respectively. Standard contact terminations 
accommodate up to #20 AWG stranded wire. 
Current rating is 5 amperes*. 

The keystone shape of the shell assures proper 
polarization. Coupling is by means of friction; 
locking accessories are available. Also available 
are shells with float mounts. 

With standard nylon insulators, operating tem- 
peratures range from -65°F to +250°F (the 
limiting factor being the insv..ator material). 
When p (C7) or (C33) diallyl phthalate insula- 
tor is substituted, the operating temperature 
range is from — 65°F to 4 275 : F. 

•Miitfury rati*# o 4 0SO contacts or wires ia /. 5 tmvi arrrayc, and 
T.S «wj*j maximum See explanation on page to. 


\ 
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MATERIALS AND FINISHES 


SHELLS: 

PIN CONTACTS: 

SOCKET CONTACTS: 

INSULATORS: 

FLOAT MOUNTING 
RIVETS & WASHERS 


Steel, cadmium plated with yellow chromate supplementary coating. 
Brass, gold plated (.00003) over silver plate (.0002). 

Phosphor bronze, gold plated (.00003) over silver plate (.0002). 
Nylon, two-piece 


Stainless steel 
For listing of applicable specifications see page 20. 


PERFORMANCE DATA 


VOLTAGE RATING: 
INSULATION RESISTANCE: 

CONTACT VOLTAGE DROP: 

INDIVIDUAL CONTACT 
SEPARATION FORCE: 


See tabulat’on on page 20 

Greater than T>.000 megohms, determined in accordance with 
MIL STD-202A. Method 302 

2 67 Millivolts, maximum, per ampere. 

1 to 8 ounces. 




MOISTURE RESISTANCE: Exceeds test require ments or MIDSTD 202A, Method 106. t 

VIBRATION: Exceed* test requirements of M1I.-STD-202A, Method 20-1, 

Condition It t 


SHOCK: 

CORROSION RESISTANCE: 


Exceeds test requirements of MII.-STD-202A, Method 202 A. t 

Ex<eeds require’’ .-nts of 50 hour exposure to sail spray in 
accordan-T *it!i MI I . ST1) Jtl-’A.Mi'tlnxI 101 A, Condition It t 

t/ts ret-'rr.cict in Mil C S.'iS ! /! 
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ORDERING NOMENCLATURE 


DA -15 P (C33) 
DAF-15S-2 


L 


L 


NOMENCLATURE EXPLANATION 


PREFIX 
SHELL SIZE 
FLOAT MOUNT 
INSERT ARRANGEMENTS 


Scries identification. 

Five bas*c shell sizes: E. A. B, C, D. 

Stainless steel washers and rivets. 

See below. 


- Modification Code* 
-Contact TVpe 
-Insert Arrangement 
-Float mount 
-Shell Size 
-Prefix 


CONTACT TYPE 


P for pin; S for socket. 


MODIFICATIONS 


CONTACT 

TERMINATIONS* 

SHELL 

INSULATOR* 


CONTACT FINISH* 


NONMAGNETIC 

PLUG 

PRINTED CIRCUIT 
TERMINALS 


(F32) Tape-red terminals (available in Nylon inserts 
only) for use with AMP #37 tapered sockets. 

( Fl 15) With #4-40 clinch nuts rear mounted in flange rivet holes. 

(C7) Diallyl phthalate, asbestos filler, per M1L-M-14F, Tvpe MDG. 

( C33) Diallyl phthalate, glass fiber filled, per MIL-M-19S33, Type GDI-30. 
(FI 14) Nylon front insulator combined with ( C7) rear insulator. 


(A106) Heavy hard gold plate ( .OXH ) over copper flash. 

( Al 15) Heavy' hard gold plate ( 0001) over silver plate (.0002) 
(A125) Heavy soft gold plate (.0001) over copper flash. 


-NM 


Non-Magnetic version includes soft rolled brass shell and Nylon 
insulator. Brass rivets and washers are used for float mounting. 
Terminals .040 diameter by .093 nominal beyond barriers for use on 
boards of .062 nominal thickness. For greater board thicknesses con- 
sult factory. 


ORDERING CODE WUVBER 


SHELL SIZE 

rtd riN 

ECR SOCKET 

(Nylon insulators) 

DE-9 

-1 

-l 

DA-15 

-6 

-2 

DB-25 

-3 H 

-3 

DC-37 

-♦ 

-4 

DD-50 

-6 

-6 

(C7 insulators) 
All Shell Sires 

— 1 C7 

— 1 C7 


•Cafisult factory *o» 

bfrtr noCi ft nations. 


T \SERT ARRANGEMENTS 

•ctual »ize 


FAcr v:cw 
pin INSERT 

SMCU SIZE 
NO Of contacts 
CONMU SIZE 



C 


f « V ) * » • ’ 

1 oooooooo I 

\ ooooooo / 

^ ♦ «♦ t t U n i« I) J 


C ~\ 3 I 4 % 9 1 • • to ** »? . r > 

loooooooooooco / 
\ ocoooooooooo / 

Vmi> U l> l» >♦ 1C >» 73 » I « >? J 


B 


t 15 

#20 #20 


25 

#20 


f ACC view 
pin iNSCNT 


V 


»• »• 

ooooooooooooooooooo, 

oooocooooooooooooo 

)« |i m> >« ii h >> n n » r >» ji ** >» u v 


C 

37 

#20 



SHCtl SIZE 
W 0 Of CONTACTS 
CONTACT SIZE 


CINCH D-SUB MINIATURE CONNECTORS 
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ORIGINAL 



5_A 




r -.0« 


rr L 

-j 


1.31? 

IMAXJ 



STANDARD SHELL 


Par*. Nu-h- 


by SP- . 

A 

■ 

c 

0 

E 

6 

H 

J 

K 

L 

M 

N 

OF 9P 

1 ?13 

697 

.984 

.360 

.494 

.759 

.422 

.030 

236 

045 

422 

12G 

DE9S 

1213 

.640 

.984 

.308 

.494 

.759 

.42? 

030 

243 

.045 

.429 

.120 

' DA 15P 

1 541 

' 1 025 

1 312 

T60 

.494 

1 083 

.422 ' 

030 ' 

.236 

045 

422 

“.120 

DA 15S 

1 541 

.963 

1312 

.308 

.494 

1083 

.42? 

030 

243 

045 

.429 

.120 

DB ?sp 

2 083 

1 583 

185? 

.378 

.494 

1625 

.42? 

.039 

231 

.060 

426 

.129 

DB 253 

2 OSS 

1 503 

185? 

308 

.494 

1 6?5 

.42? 

.030 

.243 

045 

429 

120 

DC 37P 

2 729 

2 231 

2 500 

378 

.494 

2 27? 

422 

039 

231 

060 

.426 

>29 

DC 37S 

2 729 

2 156 

2 509 

.308 

.494 

2 272 

.42? 

030 

.243 

045 

429 

120 

DO SOP 

2 635 

2 .27 

2 406 

.484 

.605 

2 178 

.534 

.039 

.231 

.060 

426 

129 

DO SOS 

2 635 

2 06? 

2 406 

.420 

.605 

2 178 

.534 

.030 

.243 

.045 

.429 

.120 

All to- 

■ re _* 

010 units* 

no’eJ ofht 

x* 5 A 










Omen* ors B anj D are treasured as outstce dtrrens.on* at the bottom of the dra* 


SHELL WITH FLOAT MOUNTS* 



0 E : 


O' 5 


.03? 
TOTAL 
QIAVt IRAl. 
FLOAT 



10" (TYR ) 



TWO MTG HOLES 


.066 DlA *-305 
*.000 


i 

H 

F 


•Ac 1 F to pa^t N-s In 
the a>- »;■ ta‘ > for Ficaf 
Haunts (Ei OU 3P, 
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v ACCESSORIES 

n Min' III .11.--^ ■■ i ■ 1, S—i.iHi.ik 

ACCESSORY CHART 

ACCESSORIES E 

Junction Shells 19678 Straight Clarrp 
Junction Shells Round Clamp 
Junction Shells — Deep, Straight Clamp 
Junction Shells Right Angle 
Potting Shells with or without Grips 
Dust Caps-Polyethylene 

Screw Cock Assemblies Male & Female • 


19678 

STRAIGHT CLAMP 


APPLICATION 


D 

• 

D*M 

D*M 

COMBI- 

NATION 

D*S 

• 

• 



• 

• 


• 

• 

• 

• 

• 

• 

• 


• 

• 

• 



• 

• 1 

!_• 

• 

• 

• • 

• 


t fc 

m 


m v 


A. 

® j 

- - . > ■ 


M *•* H- 


JUNCTION SHELLS 



MATERIAL: Low carbon ateel 
FINISH : Cadmium plate, yellow chromate 
CORROSION RESISTANCE: Passes 50 
hour exposure to salt spray in accordance 
with Mil. -STD-202 A, Method 101 A. Con 
dition B. 


Ord«f Number 
IN Shell Sut 

DA 13678 1 
OB 19678 2 
DC 19678 3 
DD 19678 4 


No of Cable Locl.nf 
$er+»t Required 


ROUND CLAMP 


: . I r ‘-7 


T — i 


di;kp. straight clamp 


-• t •• t • 


L. . , 


: ♦ 
C ' — - 





MATERIAL: Low carbon steel 
FINISH: Cadmium pi ite, yellow chromate 
CORROSION RESISTANCE: Passes 50 
hour exposure to salt spray in accordance 
with Mil -STD-202A, Method 101A. 
Condition B 


Order Number 

by SheU Si.f 

A 

AH tolerances 

B c 

•re ± 010 unless noted other*-** 

D E F G 

DA 20951 

1 531 

.500 

1 31? 

406 

984 

125 

1031 

DB 20962 

2 07S 

500 

1 852 

.593 

1 515 

.187 

1062 

DC 20963 

2 718 

.500 

2 500 

.718 

2 171 

.250 

1 062 

DD ; <t-4 

2 625 

609 

2 406 

81? 

2 093 

312 

106.’ 


MATERIAL: Low carbon steel 
FINISH : Cadmium plate, yellow chromate 
CORROSION RESISTANCE: Passes 50 
hour exposure to salt spray in accordance 
with MII.-STD-202A, Method 101 A, 
Condition B. 


Order Number 
by Shell Sire 

A 

B 

C 

0 

E 

F 

G 

H 

DE 24657 

1 203 

.484 

984 

.578 

.375 

.375 

.750 

1 219 

DA 245 ',3 

1 531 

.484 

1 31? 

578 

713 

31? 

.750 

1 2 50 

DB 24659 

2 078 

484 

1 85? 

578 

1 000 

31? 

1 060 

1 531 

DC 246- n 

2 718 

484 

2 500 

578 

1 375 

31? 

1 0<V 

1 531 

DO 24661 

2 625 

593 

2 406 

687 

1406 

406 

1 1?5 

1 656 


li ' 7'/ LiC-KT ASCI \ 


i i-;, 

j'H 

i- 


■8/ 


. - -j r_. i l~ | ! 

J, j 

I 1 ! 

’» »i. * !' I 

- I , y _l J_ 


MATERIAL* Lov* carbon strcl 
FI N ISM O.tdmiunt pi it**, yellow chroma t** 
CORROSION RESIST' ANOK lWt* .*>0 
hour expixuro to salt spray in accord ince 
with M 1 1. STD-202 A, Method 101 A, 
Condition R 


by Shell Sue 

A 

B 

C 

E 

F 

G 

H 

DE 19977 5 

1203 

718 

984 

437 

437 

463 

281 

DA 1997/ 1 

1 531 

712 

1 31? 

437 

43/ 

46 J 

281 

DB 199/7 2 

2078 

968 

1 85’ 

43/ 

6’5 

468 

281 

DC 199/7 3 

2 718 

1 187 

2 500 

43 7 

8!.' 

468 

281 

DO 1997/ 4 


1 250 

2 4l't> 

56? 

90t 

531 

34? 


JLI* •* j J* tyy* shf'! ivji'aV* Cornu'l 

foe* .-j fer tr.f„rra' 

CINCH OSULMIN'AIURL CONNECTORS 


POTTJNG SHELLS 


MATERIAL' Low carbon neel 
FINISH' Cadmium yellow chromate 
CORKOSjON RESISTANCE: Passes 50 
h"mr exposure to salt sprax’ in accordance 
with M I L-STD-:’02A. Method 101 A. 
Condition B. 


ORIGINAL PAGK ft 
OF POOR QUALITY 



19678 LESS GRIPS 


0*de - Ns'Yibtf 

by JHeli Sin 

A 

• 

C 

D 

E 

DA 19678 ’0 

1 531 

500 

1 312 

300 

588 

0B 1 J fc/8 11 

2 078 

500 

1 852 

300 

1 125 

dc i ?e;s 12 

2 718 

500 

2 500 

300 

1 750 

OD 1967b 13 

2 625 

609 

2 406 

390 

1 750 

MATERIAL: 

Low carbon steel 




FINISH: Cadmium pl.it* 

. xilluw chromate 



CORROSION 

RESISTANCE: 

Pa<x*s 50 



ho tr -xptvure 

to s ut sorav ir. noord.ince 



»rh V 1 L-S TD-202A, 

Method 101 A. 



Coiu 1 tn-n B. 






0 ,- V No- ber 

by Shell c re 

A 

■ 

c 

0 

E 

DA 19578 14 

1 531 

500 

1 312 

300 

588 

OB 19678 15 

2 9’8 

500 

1 852 

300 

1 125 

DC 19578 16 

2 718 

500 

2 500 

300 

1 750 

DD 19678 17 

2 625 

609 

2 406 

390 

1 750 



19678 WITH GRIPS 



DUST CAPS 


ACCESSORIES 





v. 


'=l t; 

C • • • 

-=rJ- 





i J 


— 7, 

C |* «■» 




0‘def N^R-ber 
by f-eit S.ie 

For I'st 

with 

A 

B 

C 

D 

D1 59 20 

DF 9S 

694 

627 

362 

295 

OS $0 20 

DE 9P 

cr> 

X 

' 

682 

412 

345 

DA 59 20 

DA 15S 

1 022 

.955 

362 

295 

DA 60 20 

DA 15P 

1 077 

1 010 

41? 

.345 

DE 59 20 

DB 25S 

1 562 

1 495 

362 

.295 

DB 60 20 

DB 25P 

1 635 

1 568 

.430 

363 

DC 5? 20 

DC 37S 

2 210 

2 143 

362 

295 

DC 60 20 

DC 37P 

2 283 

2216 

430 

363 

DO 59 20 

DD 5DS 

2 116 

2 049 

.474 

407 

DD 60 20 

DD 50P 

2179 

2 112 

536 

469 


MATERIAL: Polyethylene (rtni) 
FINISH : None 



c 8 \ } 

IP 


H Cl” 

i i 


D 


All to'e'»rxn »»f i f It unless noted othtrwise 


SCREW LOCK ASSEMBLIES 

MALE 

M ATE RIAL: Clip: sheet steel. Hardware: 
r old rolled steel. 

FINISH: Cadmium plate, yellow chromate 
CORROSION RESISTANCE: Passes 50 
hour exposure to salt spray in accordance 
with MIL STD 202A, Method 101A, 
Condition B. 

FEMALE 


MALE 






• 4-40NC'2a tna 

A FOR SMELL SIZES DE.DA.DB (DC 
AFOR SMELL SIZE DD 


MATERIAL: Cold rolled steel. 

FINISH: Cadmium plate, yellow chromate 
CORROSION RESISTANCE: Passes 50 


hour exposure to salt spray in accordance 

with MIL STD-202A. Method 101 A. 
Condition B. r „ 

forest with plug and 

Of CJe r W'-. "b et Type Sh»ll Sift with plw| |nnd i pn shfll 

070418-2 


070419 

DZ0119J.6 

070470 

D20420‘lf 


DF. DA. OB. DC 


Jemale OF DA. DB. DC. DO 
Malt 
"Mile 
JAale 
Mile 


Yet 

Yes 


_Yes_ 

No 


OF. OA. OB. DC 
00 
DO 


No_ 

Yes 

No 


_Yes_ 

No_ 

Ye* 


ROUS 111 An a incti/i«>und ll«m»l»> and 4 mrli |*iund 
train maximum tone*- rfunry avw-nibl y M 
recxjmmefvtfd on xrrm tort Iiv'nhl If* 

(2) For One n ju*T»rlic %mxk*m 
cnnxult lartofy. 


FEMALE 




CINCH D-SUBMIN1ATURE CONNECTORS 






CFE TECHNICAL DATA 


Computer Conversions Corp. (51086) 
Converter, Synchro to 
Linear DC 


SLD 214L-1 


*- 10-1 





, COMPUTER 
• CONVERSIONS 
CORPORATION 

STNORTHPORT. N Y. H731 - 516 261-3300 
i 





SYNCHRO TO LINEAR 
DC CONVERTERS 




SLD SERIES 


DESCRIPTION 

The SLD Senes are low cost, high 
accuracy, miniature synchro or resolver 
to linear DC angle converters designed 
for military and industrial control appli- 
cations They will accept any three wire 
synchro or tour wire resolver input and 
convert it into linear DC voltage pro- 
portional to the input shaft angle. Virtu- 
ally any scale factor can be provided 
Units that can track input rates 
smoothly up to 1440" /sec are avail- 
able Both full ( ± 180°) or limited angle 
(±90°) models are standard. This 
series ot converters is .nsensitive to 
signal and reference amplititude varia- 
tion. Standard accuracies are ±6', 
±15' or ±30 of arc Extremely high 
accuracy units that maintain ± 6' of arc 
error, even over the full temperature 
range, with no input velocity errors can 
also be provided These features make 
the SLD Series the smallest, easiest to 
use and most accurate units available 
in their price range 


ORIGINAL 

4f poor 


FEATURES 

* In'mite Resolution 

* Limited Angie Units require no 
reference 

* Insensitive to input amplitude vari- 
ations 

* Accepts bi-directicnai input data 

* Hi Accuracy 

* Multiplexed units available. 

* Synchro 4 Reference Inputs Trans- 
former Isolated 

* Sampling 4 tracking units available. 

* No adjustments required 

* Repairable or hermetically sealed 
units are available. 

* Output short circuit protected. 
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SPECIFICATIONS 



•t 2S° C. 

Full Angle 
(Hi- Accuracy 

MODELS 

Full Angle 

Limited Angle 

Tracking) 

400 Hi. 

SLD214 

SLD214L 

SLD214T 

60 Hi 

SLD216 

SLD216L 

SLD2I6T 

ACCURACY U) 

±£ minutes of arc 

±15 minutes of arc 

A 6 minutes of arc 

RESOLUTION 

Infinite 

Infinite 

5 27 minutes 

TEMP*. DRIFT 

.27°C 

4'/°C 

04'/°C 

OUTPUTS 151 

(A) A 10V DC represent- 

(A) 410V DC rapra 



mg ±180° of input 

•anting ±90° of 

(A) * 


angle (standard) 

input angle 



(B) O to ♦ 1 0V DC repre 

(8) Oto * 1 0V DC rep 


sen tmg 0 to 360° of 

resenting 0 to 

(B) * 


input angle (special) 

1P0° of input angle 1 

Ripple 

5 mi 


5mv 

SYNCHRO INPUT (2) 

11.8V RMS L-L 400 Hi 



OR 

into 15K ohm mm L-L 
balanced (SL0214 L) 



RESOLVER INPUT 

90V RMS L-L 400 Hz 



IRLDI 

into 750K chm min. L-L 
balanced (SLD214 H) 




90V RMS L L 60 Hz into 
200K ohm mm L-L 
balanced (SLD216-H } 

• 

• 

(TRANSFORMER) 

26V RMS L-L 400 Hz into 



ISOLATED 

20K ohms mm L-L 
balanced (RLD214) 



SYNCHRO/ 

0 to 720°/sac (400 Hi) 

• 

0 to 360°>sec 

RESOLVER 



or 0 to 1440°, 
sec (400 Hz) 

INPUT RATES 

Oto 10O°/*c (60 Hi) 

“ 

0 to l80°/sec 

(60 Hz) 

LAG ERROR 

0025° perO/sec (400 Hi) 

01°per°/sec (400 Hz) None j 


.0167° Der°.srr Ifif) Hi) 

.07° par 0 , i»c. (60 Hi) Nona 

f~~ HtrbhfcNCt 

26V <S 2 ma RMS 400 Hz 


26 V @ 5 ma HMb 

INPUT (2) 

(SLD214 L) 

None 

400 Hz (SLD214 L) 


115V @ 6ma RMS 400 Hz 


115V ® 1.2 ma 


(SLD214 H) 

None 

RMS 400 Hz 
(SLD214 H) 

(TRANSFORMER 

115V® 1 5 ma RMS 60 Hz 

None 

115V ® 3 2 ma 

ISOLATED) 

(SLD216 H) 


RMS 60 Hz 
1SLD216 H) 

POWER SUPPLIES 

♦ 15V @ 60 ma man 

i 15V @ 60 ma ea 

+ 15V ® 90 ma 

'3) 

- 15V @ 90 ma max 


-15V ® 65 ma 

I TEMPERATURE RANGE 



OPERATING 

0°C to 70°C 
(SLD214L or H I 

• 

• 


55°C to +85°C 
(SLD214L or H 2) 

• 

• 

STORAGE 

-55°C to -125°C 

• 

« 

SIZE 

(A) 26 • 3 1 « 82" H (A) 


(A) 3 06" x 2 6" x 
3 18' H HB Can 


(B) 60 Hz units have 

(B) 4 5” * C 5“ 

(B) 4 V x 6 V ’ x 


external t-ansformer 

x 1" H P.C card 

1" H P C card with j 



with 22 pin edge 
connect (SLD214 

22 pm edge conn. 



LPC) 

(C) 60 Hz units 

(C) 60 Hz units 



have external 

have external 





Loading 

2K ohms mm. 


• 

j * Sam* at full angle unit 



NOTES 




(1) Accuracy applies at 25°C over U0% amplitude and frequency and 


*5% power supply variations Lower accuracy units available 
(2) Different input voltages and frequencies available 


(3) Available for 112V operation 
[ (4) Other scale factors available ( i e i5V. 0 to SV 

ate ) 


1 ORDERING GUIDE: 




(1) Specify basic modal desired 

(2) Add operating temperature range 



13' To ordar a full angla (i 180° *cal« factor). 1 1 8V L-L 400 Hi aynchro input to 
110V DC output unit, opaiatin* from 0 to 70°C uli Pt No SLD214 L 1 
(4) To ordar alvnitad an»fa (190°), 90V l L. 60 Hi «ynchro input to H0V DC 

output unit, optratinj from -55°C to tSSoC, uta Pt No SL02I6L-H 2 


COMPUTER CONVERSIONS CORPORATION 

6 DUNTON COURT ■ EAST NORTHPORT, N Y. 11731 • 516 261-3300 

, 



nmrt/t.'TiuT cmncTicre 


_tUL 


*5 

a* 

U 

u. 

• 15V 
-15V 
all 
OUT 
<1 

•I 

-X 

-I 


taumi tsw :i». asju at: 


smohso 1 MVT 
ST 1 CHBC I win 
STWKHC 1 WUT 
loSCI.S* IWVT 

MUTLMOICl (11 OH) (Rot w*4 far 

1X1121*1.) 

ttrUCMSt (UDR) (oot f“ 

DC 

DC KWH* 

OOWCR 
K OUTPUT 

CauHt to -X dIi of 


troaororaor (SLD2ia ooly ) 
Cowct to <T plo of 

traaoforasr (8LD211 OR if ) 
COOMOt to -X plo of 

troaofonoor (SID016 ooly) 

Count to -T plo of 

troaoforaor (SLD216 ooly) 


alftSl * 


Xljgl fe 

ooiroroo 


2 .60 


.26 t.05 


T 

i 


fa *1 

p 4.015 m 

• cut 


V 0 

♦ 


* 

a 


IX o 

• 


* 

♦ 


♦ 

♦ 


a 

• 


4 

• S2 


a 

4 


♦ 

• s* 


-15V o 

4 


♦ 

a SI 


GRP • 

♦ 


♦ 

• S3 


♦ 15V o 


icirtn uit« 


2.20 

t.oi 


.21 

*.03 



SI.D2I4T 



OTHER CCC PRODUCTS 
CCC alto manufacture 
synchro to DC. digital to 
•ynchro. DC to synchro, 
ractangular to polar and 
Binary to BCD convartart. 
Othar standard products 
are solid stats C.T.'s 
CDX's. sbtolutt ancodart 
and readouts, and anglo in- 
dicators. Spacial unis 
availabla on repuast. 


pi* ooamcrioas 

pi* 

PMCT1M 

1 

u 

2 

n. 

5 

•i 

4 

8} 

5 

82 

6 

•4 

? 

♦15V 

S 

ORP 

9 

-15V 

10 

OOTFOT 

11 

».c. 

12 

s.c. 

1) 

I.C. 

14 

CiSI GRP 

15 -20 

I.C. 


ORIGINAL PAG! IS 

of poor quality 


« fa WPJEPffilB 


r~ 

1.15 

rux. 

I 


.85 

t.Ol 


rn 2.20 IUX. — — • 

(>• — 1.60 ►) 

1 

- • • • 

SI 83 S2 

.0*0 S.002’ 


BIS. (Typ) 

-X ♦ X -I ♦! 


- - • • • • 

= 


.15- 

t.05 


. 8 ? 

rux. 


r i I - 1 L L 

♦t jo -*t K»o t.oi -*i 


t.05 


40 t.Ol 
Tol. non- 
CUBulBtlTO 


U5 lUn. 


RCTE: CCRRe. 0? -X, ♦!, -T A ♦! to eorrvspoadlac 

pi DA OB C^OTOrtOr •OdulOo 


Won SL 0216 T tap 
•tTirnal triai- 
forvor - if s 3 1/f 
s 1* ■ 


SLD2I4LPC.SLD2I6LPC 



Bnii^ g 

ClhJH VO-na*-x-?0 or 
4TPM-RCL 1*3-022-01 


PIS 

CCRRlCTICRS 

US 

PURCTIC* 

14 

R.C. 

2* 

SC OUTPUT 

»c 

R.C. 

4D 

DC OUTrtT GRD 

5* 

R.C. 

u 

R.C. 

71 

R.C. 

IU 

R.C. 

» 

R.C. 

10L 

R.C. 

111! 

SiSCHOR 1*1 VT - a* 

12* 

».c. 

151 

sc »cuxr: .15V 

10* 

a.c. 

1»S 

■I»vSRC lltVT • 12 

1ST 

RTRCRRO IRiVT • 83 

17* 

a.c. 

iav 

SC KIM: -15» 

19* 

a.c. 

20X 

8.C. 

21T 

CTBOSHC 1DVT: 11 

22X 

ROWER GRP 


OMPUTER 

ONVERSONS 

ORPORATION » DUNTON COURT, WST NORTHPORT, NEW YORK Y 1731 / (SIS) 2S1-1300 
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•DILI TIN tV tOO 


ROTASWITCH* INCREMENTAL SHAFT ENCODERS 

^ \ 

Disc SIZE 23 SERVO HOUSED UNITS 

MODELS 814, 815, 834 & 835 


Designed to withstand most industrial environments, the Size 
23 servo housed units are sealed against oil. moisture and dust. 
They have a 0.25“ diameter stainless steel shaft, ABF.C Class 5 
or better SS ball bearings and a 5 pin MS connector. Available 
in both sine wave and TTL or optional HTL square wave, 
single or quadrature output, the servo models are offered with 
an optional once-per-revolution index pulse. This unit incor- 
porates a solid state light emitting diode (LED) source for 


greater reliability. Standard pulse rates of up to 254(1 pulses 
per revolution are available and these units have a 75 kHz 
output capability. For further information, please contact our 
Application Engineering Department. 

NOTE: Past Rotaswitch customers will find that the ROTA- 
SWITCH SV 800 Series models when ordered with positive or 
negative HTL outpui are compatible and directly replaceable 
with old-style units. 


SPECIFICATIONS 

Mechanical 

Physical Characteristics . . See reverse side 

Weigh! *> ounces max. 

Starting Torque at 25°C- 0.1 inch-ounces max. 

(0u inch-ounces with sealed 
bearings) 

Running Torque at 25°C . O.U‘> inch-ounces max. 

(0.8 inch-ounces with sealed 
bearings) 

Moment of Inertia . . . 1.4 x 10' 4 inch-ounces sec 2 max. 

Shall Rotation Commuous and reversible 

Slew Speed 5 .000 rpm 

Shaft 1(4" diameter stainless steel 

Shalt Loading 

Axial 5 lb. max. 

Radial 8 lb. max. 

Bearings ABEC Class 5 or better 

(Class 7 on special order) 

Bearing Life 1 6 x )0 6 _ L 

F = hours n.m, 

rpm 

Electrical 

Code Incremental 

Index. Optional, once per revolution 

Pulses Per Revolution . . . As specified, see Pulse Rate 
Availability Sheet 

Accuracy ±2.5 min. of arc standard 

Illumination Source .... LI D 

Sensor Silicon solar cell standard. Pholo- 

transistor available for higher 
temperatures and higher speeds. 

Output Signal 

Sine Wave Models See curves 

Square Wave Models 

TTL Compatible 

(vcc = 5 vdc + 10%) Logic “1" VCC (« I K ohm. 

Logic "0" 0.SV max.(“ 10 
ma max. sink current. 


Input Powei Equipment (coat 'cl 
HTL Compatible Units ' zdc or ♦ 15 vdc ± 109! 

na max. »vith LED. 

Operating Speed .... ... - 75 kHz 

- 20 kHz 

Operating Temperature . . u i io + 55°C 
Electrical Connector. . . , MS-3I02E-I4S-5P o08 

Mating Connector MS-3 106E- 1 4S-5S (ordered 

separately) 

ORIGINAL PAGE 

BLACK AND WHITE PHOTOGRAffl 


HTL Compatible 
(vcc = 12 vdc or 15 vdc 

1 10'1) Logic "I" VCC <jt 2.2 K ohm; 

3.3 K ohm il 15 vdc. Logic "0" 

0.7V max fa 10 ma max. sink current. 



Input Power Requirement 
Tl L Compatible Units . +5 vdc± IO" 


ORIGINAL PAGE IS 
OF POOR QUALITY 



ELECTRICAL CONNECTIONS 

Modats 814 and 81 5 

A OUTPUT A 

■ NOT USED 

C INDEX (OPTION) 

D VCC • 

E GROUND 

Modal' 834 and 83S 

A OUTPUT A 

8 OUTPUT B 

C INDEX (OPTION) 

D ... VCC • 

E GROUND 

•POWER SOURCE REQUIRED 
+5 vdc * 10% on TTL unit*. 

•12 vdc 1 10% on tin* wtv* units. 

•12 ot +15 vdc 1 10% on HTL units. 


OUTPUT CONFIGURATIONS 

|C 'put shown CW rotation) 


S( XRF WAV! 

— »0 •»C%DU»t CTClI 

™nr[s 

8'MGkC Oi-TP^T TT fc C0MPA1IBI.I 

-Be**4»*«LlC PNA8ING 

“iTLTLr 
J””LP _T 

OuADAa*u«l OcTP^T 
m cove** S.I 


J“L 


INDEX 


SINE WAVE 

W AAA 


AlNG.I OUTPUT 


1 I Phasing 

• 3 v\aA 

AAA 


QUADRATURE OUTPUT 


A. 


INDEX 


OPTIONAL ONCE-PER-REV. INDEX PULSE 


NOTE: Nega’-vt- pdaMy output available Simply specify at time 

Of C’ 0 €-r 


FREQUENCY IN KHz 

SINE WAVE OUTPUT 



MODEL DESIGNATION 


Model 835 _ 500 -0 


H.i 


Mod. 


1’uIm-v iVr Ro\ 
A* s|iecifu*d 


() — No Index 
I — Index 
(Optional) 




S - TTL-(LD)** 


Shaft Diameter 


— I 
Source 

L - LED 


1 


Senior 


815... Single square wave output 

835 . . . Dual square wave, quadrature output. 


B - .2497 L-LED P -Photo- 

transistor 
S Solar cell 

814 .. . Single sine wave output 


( ’. 

i v 


“1 
I t’l I 

W.iu 


Models! 


Ill ( ompjl ihle 

HTI Compatible (Opnonal 
speeds • 12 oi • 15 \d«.) 


834 . . . Dual sine wave, quadiaturc output 


•‘Line Driver option if required. 


ORDERING INFORMATION 

Cal! out per Mode) Designation above, specifying 

1. Model number 

2. Pulses per revolution 

3. Index or No index (optional) 

4. Shall dia ("B") 

5. Source (LED) 

6 Sensor (Solar cell, standard; or pliototransistor) 

7. Output (III or HTL if square wave II HI L. specify 

• 1 2 .>1 • 1 5 vdi I 

8 1. n is Dnvei option, it required. 


DISC INSTRUMENTS. INC • PC I jm bjkei Street • ( oslj Mew. < alitornu • Phone t7!4l V<#5.»im • I W\ '»|n sw.s. | v»K7 1»(M CSMA 
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ENDEVCO (95411) 

Accelerometer 
Charge Amplifier 


Model 2271A 
Model 2647M77 
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The Mode's 2271A and 22 75 .Acceiercmete-s featuring ISOSASE* construction 
have pwen IN - -~:\es in high re'.cti'itj Ubcratory and ae-osrace applica- 
tions for nan> >e s's iSCSASE consbcction provices mechanical isolation of 
toe st.s~ : ‘••cm i*c c^se rcs-j': ig m very 'c» strain sers tuity. 

Th r Vcdc a :.'-A v-c 277? ;-f p-n;-'5 : :r. arcc'f •c>~'eters fo' use in the labor .- 
t 0 '» or ir a •? ;t.c a; cat- ms Tre> f*:a‘j-e «\:re o'> t at charge tc"-pero:u r e 
re/::'?: c .£■- a t-rc-rC :c 'ange. f:;m tto'Cto - 260 ! C. and excel- 

lent sla: <t> v. th t~ e. Their h.gh i'.ttrna! capacitance permits operation 
d.rect j .nto esc -c scopes or vcltrr.fers. 

in j*-e Vrde’ 2271A the s ; ?'.a' ground is insulated from the case: in the Model 
22 7c. s.cna' ground is connected to the case. The Models 2271AM.20 and 
2- 7cVt5 with c>r.=mic characierist.cs identical to the above, respectively, 
feature top connectors. 

These acce'ercrr.cters are self-gene- =ding piezoelectric transducers, require no 
extema - pc+er for operation and may be used with either charge or voltage 

a- f.ers. 


MODELS 227^ 

Low Strain Sensitivity 
Flat Charge-Temperature Response 
Electrical Insulation 

PRECISION 

ISOBASE 5 

ACCELEROMETER 


o 


2271 AM20 
2275M15 


ORIGINAL PAGE S 
OF POOR QUALITY 

A- — *■ .v*V 

-v , 

m 

^ y 


actual size 


SPECIFICATIONS FOR MODEL 2271A AND 2275 ACCELEROMETERS 

(Accp-S r.j Ic ANSI and ISA S»-C«rds! 


DYNAMIC 

CHARGE SENSITIVITY 1 


VOLTAGE SENSITIVITY’ 

MOUNTED RESONANCE FREGJEhlCY 
FREO'JENCY RESPONSE ( n 5%)> . 

TRANSVERSE SENSITIVITY 


AMPLITUDE LINEARITY. RANGE . . 

TRANSDUCER CAPACITANCE . 
TRANSDUCER RESISTANCE ... . 

INSULATION RESISTANCE (2271A) 


11 5 pC g. nominal 
10 pC g. minimum 
5 0 mV' g. nominal 
27 COO Hz r3hHz 
2 to 5500 Hz. reference 100 Hz 
2°2> maximum; 1% on 
special selection 
. Sensitivity increases 
approximately 1% per 
"OCOg 0 to 1C 000 g 
2000 pF. nominal 
2C 000 MO. minimum at 
- 72 F (22 C); 

100 MO. minimum at 
+500 F (260*C) 

. 10 MC minimum* 


NOTES 


■ Witn 3X p r «»i«-r»i 

*lr. j^:k n - -uT r~hr dc-a'-on 

tor fcart-s.aa or tr-»-Si.’»r pebes shaue n:rrr 
0 30 mac Ic avoid h 9 >i liec»«"-c» r.ng ng Sea 
E-devco Piaroeiect-ic Instruction Vama!. 

*Use fNKvCOJ Ckitg* Amplslie- Se*>es 3735 
or 36*0. 

i Cava ot 33ZIA must be connected xenenhere to 
the s-snal ground ot the measuring system. 


TYPICAL TEMPERATURE RESPONSE 



-300 -100 


-10 +24 


•*•300 -t«00 + 500 

*149 + 304 + 260 


Temperature 


The solid line shows the nominal 
charge-temperature response. The 
broken lines show the nominal voltage- 
temperature response with the cable 
supplied and also with an external 
capacitance of 2000 pF. 


10 


1000 


10000 
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PT A/29/76 

SPECIFICATION 

A-2647M77-' 

1 6 

xr. 

HOOEL 26 I 47 M 77 

> 

/X 


Hw (.*•• 1-1 ' JL / aif ... 


1.0 


2.0 


2.1 


2.1.1 


2 . 1.2 


2 . 1 . 2 .) 


2 . 1 . 2. 2 


2.1.3 


2.2 


2 . 2.1 


2 . 2.2 


2 . 2 . 2. 1 


2 . 2 . 2. 2 


DESCRIPTION 

This specification describes the ENDEVCO'' Model 2647^77 Charge 
Amp I if ier. The unit is a solid state, airborne device designed 
for use with piezoelectric transducer*. The unit has two outputs, 
an AC output with a range of 2-20 r.V/pC, and a DC output (AC 
rectified) proportional to tae peak-to-peak value of the input 
signal. Both outputs are adjustable with a comnon gain control. 

ELECTRICAL CHARACTERISTICS 

Incut Characteristics 

Input Connection: The Input is single ended with one side 

connected to signal ground. 

Input Source Impedance 

Source Resistance: The input amplifier is restricted to capac'tive 

type devices and should not be loaded with less than 23 Megohm.. 

Input source resistances lets th;r. this ~zy cc-zz the zr - 1 i f • e 
to tecone inoperative. 

Source Capacitance: The maximum allowable source capacitance :o 

meet all specifications is i0,00C pF except where noted. 

Overload Recovery: At any amplifier gain, a half sine pulse o. ? 

1 millisecond duration and an amplitude of 180Q pC or less will 
cause no spurious effects at the amplifier output other than clipping. 

Output Characteristics 

The following characteristics apply to both outputs except where 
otherwise noted. 

Output Connections: There are two outputs, one AC and one DC 

(rectified AC). Both outputs arc single ended with one side 
connected to circuit ground. 

Output Impedance 

AC Output: Less than 50 ohms in series with at least 16pF. 

Rectified Output: To match I50K ohms ±10£ load. 


CONUNiiro rNonurt iMfHoviMfNi Nrci\viTAm that iNorv« o mimmvi thi mm.ht to 
•*01*1 » T T Ml VI %ri C IT M At IONI WIIMOII? NOTH l lOMOtIMMVOI Mil VIOil) IS\Wt V 
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ENDEVCO ; 

. » . . U I' ,fH‘ ( • 


SPECIFICATION 
MODEL 2647M77 


2 . 6 



2.2.3 DC Output Bias Voltage: 0.00 Volts +0.05 Volts 

2.2.4 Minimun Load Impedance: The minimum load impedance to nect all 
specifications is 10 kft for the AC output and 150 k ±10;C for tfe 
rectified output. 

2.2.5 Mininum Linear Output Voltage 

2. 2. 5-1 AC Output: 5.00 pk-pk (1.77 volts rms) 

2. 2. 5> 2 Rectified Output: +I.0V ±5" with a load resistance of I5 f -K ohirs 

±17 ; end AC output of 5V peak-peak. Ripple on rectified output: 
Approximately 5 /I of the DC output voltage at 20 Hz, as measured 
with rms voltmeter. Ripple decreases with incr.sing frequency 
at about 6 db/octave when operating into a constant 150 k ohm 
±107. load. 


2.2.6 


Maximum Limited Output Voltage 


2.2.6. 1 AC Ojtput: 6.00 Volts pk-pk 

2. 2. 6. 2 Rectified Output: +1.5 Volts DC 


2.2.7 


Maxi Turn Linear Output Current 


2. 2. 7.1 AC Ojtput: 0.500 mA pk-pk (0.164 mA rms) 

2. 2. 7> 2 Rectified Output: 

2.2.8 Residual Noise: 0.019 pC per 1000 pF rms referred to the inpu; 

or 1.5 mV rms referred to the AC c-utput, whichever is greater. 

2.2.9 Shock and Vibration Sensitivity: The shock and vibration 

sens 1 1 1 «ri ty of the amf-’ifier referred to the input is less 
than 0.02 pC/g. 

2.3 Transfer Character i sties 

2.3.1 Gain 

2.3.1 .1 Gain Range 

2. 3* 1.1. I AC Output: 2 to 20 mV/pC 


1 OMtlNUf r» f T iMrwpvl MINT Nil I VMIA1I S ImAT I N|l| Vi O III M NVI TM| NK.HT lO 

M OI»| r Y v Ml VI kfl v •» H At IONS WilMlllll NdlK • If) I'OI «** ll> ()» fill VlDU*. IVSUI S 
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SPECIFICA riON 

.... ... A-26A7M77 
3/6 


MODEL 26h7M77 

• 




2.3.2 
2.3.2. I 


2.3.3 
2.3.3. 1 

2. 3. 3- 2 

2.3. 3- 2. 

2.3.3. 2. 

2. 3. 3- 3 

2.3. ** 

2. 3. ^.1 

2. 3. *».2 

2.3.5 

2.2* 

2.**.l 

2.U.Z 


Frequency Response 

Gain versus Frequency Response: AC and Rectified Outputs with 

reference to 100 Hz response at temperature of interest. 

±5-> 20 Hz to 20 kHz 

-3 dB nom («> 7 Hz 

Gain Stabi I i ty 

Gain Stability with Source Capacity: The gain will change less 

than 0.2 A per 1000 pF change in sou.ee capacity at the input. 

Gain Stabi 1 i ty wi th Temperature 

1 AC Output: The gain will change less than *2% referred to room 
temperature gain over the range -55^0 to +85° C. 

2 Rectified Output: The gain will change less then ±27. referred 

to rcom temperature gain over the range of 0°C to +40°C. 

Gain Stability vs. Supply Voltage: The gain will change less 

than 0.25/S with changes in supply voltages ov. r the specified 
limits. 

Amplitude Linearity 

AC Output: ±l>aOf reading from best straight line approximation 

to the curve of output amplitude versus input amplitude. 

Rectified Output: ±2% of full scale from best straight line 

from 10/C to 100X of full scale. 

Total Harmonic Distortion: Less than 17 at any output level 

up to level as specified In paragraph 2.2 . 5 . 


Supply Voltage: 20 to 32 volts DC (28 volts nominal). 

Supply Current: Under normal operating conditions and with any 

supply voltage as specified in paragraph 2 .h,l the maximum 
supply current will be 25 mA. 
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2.k.k 

2.L.5 

2.L.5.1 


3.0 


3.1 


3.2 


3.3 


3.A 


3.i». 1 
3. ^.2 
3-5 


3-5.1 


3.5.2 


Power Transients and Ripple Characteristics: The maximum transient 

or ripple output from the amplifier over the frequency range of 
from 0 to 20 kHz is 10 mV per volt change on the supply. 

Warmup Time: 30 seconds maximum to meet all specifications. 

Isolation 

Case Isolation: The case and signal grounds are Isolated from 

each other by 10 Megohms or greater, at 50 VDC. Case ground must 
be connected to signal ground at some point in the system to keep 
the residual noise within specifications. 

PHYSICAL 

Piny.ns.jo.rr, 

2.620" long x 1.00" wide x 1.120" high (exclusive of mounting 
flange and connectors). 

heig ht 

A.O ounces nominal. 

.Mounting 

Units mount with two L~4o screws. See outline drawing page 

.Case. Mate rial and Finish 

Case Material: Aluminum 

Finish: Electroless Nickel Plate 

Connections 

Input Connector: The input connector is a Microdot Type 51~^9* 

or equivalent, coaxial receptacle. 

Output Connector: The output connector is a Viking V(<5AAG15. 

Pin A Is the +28 VDC, Pin B Is the AC output, Pin C is the 
rectified output. Pin 0 Is the signal and power ground. Pin E 
Is case ground. 
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CFE TECHNICAL DATA 


Flite-Tronics, 

Inverter, 


Inc. (07181) 

4 

Static, 750 VA PC-17A 


4-13-1 
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Figure 1.1 Flite-Tronics Kodel PC-17A 
Section I 

General Information 


1 Introduction 

This instruction manual 
has been prepared to provide 
information concerning install- 
ation, performance, operation, 
identification of parts, and 
maintenance of the Flite- 
Tronics* I'cdel PC-17A Transis- 
torized Power Inverter. 

2 Purpose of Equipment 

The FC-17A shown in Figure 
1.1, is a transistorized in- 
verter designed to supply AC 
power at <00 hertz. 


The unit is capable of 
delivering a current overload 
of 15C# for a minimum duration 
of 5 minutes at full rated 
output voltage. This permits 
the FC-17A to power equipment 
that requires momentary surges 
of pcwer during turn on. 
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1.3 SPECIFICATIONS FOR MODEL PC-17 A SERIES STATIC INVERTER 


Input Voltage : 

Nominal: 28.0 VDC 

Range: 22 to 30 VDC operate 

down to 20 VDC 

Input Overvoltage : 

Withstands 130$ overvoltage(37 VDC) 
for five minutes minumun while de- 
livering full rated 750 VA output 
power. Output volts re under this 
condition 115 VAC +5$, -75* 

In rut Current : 

39 amperes full load 
1.5 amperes no load typical 

Output Voltage : 

115 VAC rros + 5$, -7$ 22 to 
30 VDC. Greater than 100 VAC 
down to input of 20 VDC 

Output Voltage : 

26.0 VAC rms + 5$, -7/° 22 to 
30 VDC 

Output Voltage : 

Auxilliary(?in G) output @ 20 VDC 
input: 115 VAC + 5$» -7$ @ 90$ load. 

Output Power : 

750 VA cortinuous for 115 VAC output 
15° VA continuous for 26 VAC output 
NOTE: Total continuous output power 

750 VA 

Overload Capability : 

Delivers 150$ of rated output current 
at rated output voltage for a dura- 
tion of not less than 5 minutes. 
(i.e .,1125 volt ampere load) 

Output Frequency : .......... 400 HZ + 1 $ 

Output Waveform: .....Sine Wave 

~ “““ Single Phase 

Harmonic Distortion : ... .7$ Maximum 
26-30VDC Input (Typically 3$) 

Page 2 


Power Factor : .8 to -.9 

Input Voltage Protection : 

Unit withstands transients of 
88 volts lasting 1 millisecond 
on the 28.0 VDC input line. 

Excessive Overload a n d Output 
Short Circuit : 

Withstands without damage or 
degradation loads exceeding 
165 $ nominal to an output 
short circuit. Unit delivers 
rated output on removal of 
above condition. 

Altitude : 45»O0O feet 

Efficiency : 70$ Typical at Full 
Load 

Temperature : -65°F. to l60°F. 

Emission RFI : 

Radiated 4 Conducted... 

90 KC to 1000 MC 
Far below levels specified in 
Appendix A of RTCA Paper 120- 
61 /DO-IO 8 Category "A” 

Weight : 16.2 lbs 

Size : 

Width . 8 £" 

Length 12" 

Height 4 l/l 6 " 

* 

Humidity : 

Greater than 95$ for ten days, 
Temperature cycled between 
75 F. to 160°F. 
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Vibration : 

Qualified to meet .08 double 
amplitude 5-17 HZ,. 036 inch 
double amplitude 17-74 HZ 
and an acceleration of 10 G's 
whichever is limiting value 
from 73 to 500 cycles per 
second in three directions 
for 60 minutes each direction. 

Shock: 

To withstand at least 10 G’s 
for 11 milliseconds in three 
directions. 

1.4 Descriot ion 

The PC-17A is a transis- 
torized airborne static power 
inverter. The unit operates 
f : on 28.0 VDC aircraft power 
source and delivers 115 VAC 
or 26 • VAC at 400 HZ. The 
total continuous power drawn 
from the two outputs should 
not exceed 750 VA. 

An L/C tuned 400 HZ os- 
cillator operating in a class 
B push-pull mode is used to 
generate the 400 HZ signal. 

This signal is amplified 
by 4 stages of class B push- 
pull emitter follower ampli- 
fiers. Protective circuits 
for output overload, thennal 
runaway and input voltage 
transient are incorporated to 
make the PC-17As an extremely 
reliable equipment 

Frequency and output 
voltages are adjustable. How- 
ever, once set at the factory, 
they should not require read- 
justing for the life of the 
equipment . 


Pages 4 and 5 illustrates 
the RFI generated by the model 
PC-17 and PC-17A. Page 4 shows 
Broadband Radiated. Page 5 
shews the Broadband Conducted. 
The curves show the RFI levels 
are far below the minumun spe- 
cified in the RTCA Paper 120- 
6 1 /DC- IT'S* 


TEST SPECIMEN: Flite-Troni cs Co. 
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D.E. A30VE ONE MICROVOLT PER MEGACYCLE A. I. 



Static Inverter M/N PC-17|PC-17A 
SPEC IFICATlON: ft.T.C.A. Paper 
61/D0-1O8, Appendix A 
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TEST CONDITION : Broadband Radiated 
TEST MODE : 

LEGEND: 

MEASURED LEVEL 

AMBIENT LEVEL 

) rai row band C.W. detected. 
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FIGURE 1.2 EMISSION RFI RADIATFD 



TEST CONDITION: Broadband Conducted 
TEST MODE : ~5TcalJy - 3'tate Mode 

LEGEND: ^Tn^TTcK ~~~TTLr~ 

MEASURED LEVEL — 

AK3IENT LEVEL 

o narrow band C.W. detected. 


TEST SPECIMEN: Fme-Tronics C o. 

Static Inver J er M./N PC- 17 ,7C-17X” 
SPEC I FT C OTSfl : R.t.C/A! T iper~T^C^ 
61 /DC-108, Appendix A 


Statement by Test Lab.: Cornell-Dubil ier Electronics Division. 

Summary of Results for Radiated and Conducted RFI: 

The Static Inverter I' 7 ;; PC-17, S/N CC5 , was subjected to an electromag- 
netic interference investigation test program per R.T.C.A. paper i20- 
61 /DC- 108, Appendix A. Upon evaluation of the test data, it was found 
that the above referenced static inverter generated interference which 
was below the speci fienti on limits of R.T.C.A. Paper 12C-61 /DO-IGfi, 
Appendix A. 
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CFE TECHNICAL DATA 


Gould, Inc. (57187) 

Accelerometer, Strain Gage, 05g 

Accelerometer, Strain Gage lOg 

Accelerometer, Strain Gage, 25g 

Transducer, Air Pressure 

Transducer, Oil Pressure 

Transducer, Oil Pressure 

Transducer, Pressure Sampling 
Switch 


A69TC-05-350 

A69TC-10-350 

A69RC-25-350 

PM6TC-2. 5-350 

PL722TC-150-350 

PL722TC-5M-350 

PM131TC-2. 5-350 
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DESCRIPTION 

The Gould Statham Model PA822 Transducer is the culmination 
of extensive research and development m thin him strain gage 
techniques The sensing element ol the Model PA622 utilizes a 
vacuum-deposited, fully active strain gage bodge 

The diaphragm ol the Model PA822 is constructed frorr 
15-5 PH. 17-4 PH. and 17-7 PH types stainless steel, u^ed 
either singly or in combination 

The sensing element consists o: a beam-diaphragm assembly 
with the thin him strain gage bridge circuit located on the bend- 
ing beam A ceramic material is deposited on the beam to 
provxJe electrical insulation tor the bridge elements. The four 
strain gages are vacuum-deposited onto the insulator material 
and connected electrically into a bndge circuit The strain gage 
material has the stability , gage factor and resistance character- 
istics required in a high reliability strain gage transducer 

SPECIFICATIONS 

Model Designation Typical Pressure Ranges. Natural Frequen- 
cy. and StaliC Acceleration Response: (The acceleration 
response quo*ed rep r esents the output of the transducer due to 
stimulus applied in the sensitive axis, including vibration at fre- 
quencies up to approximately 20 % of the natural frequency 
Above this *requency. the response will increase in accordance 
with the behavior of an undamped single -degree -ol-freedom 
system ) 


Model 

Designation 

psia 

Range 

(pascal) 

Approximate 

Natural 

Frequency (Hz) 

PA822-15 

0-15 

(103 k) 

3.000 

PA822-25 

0-25 

(172 k) 

3.500 

PA822-5C 

0-50 

(345 k) 

5.000 

PA822-100 

0-100 

(690 k) 

9.000 

PA822-200 

0-200 

(1.38 M) 

11.000 

PA 82 2- 500 

0-500 

(345 M) 

15.000 

PA822-1M 

0-1000 

(6.9 M) 

20.000 

PA822-2M 

0-2000 

(13 8 M) 

23.000 

PA822-5M 

0-5000 

(34.5 M) 

28.000 
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Pressure Transduce 
fviode! PA 82 



Static 

Response 

C*JFS/fl) 

0.06 

0.05 

0.03 

0.01 

0.01 

001 

0.01 

001 

001 
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MODEL PA822 


OUTLINE DRAWING NO. 27106 


l 


Maximum overload 200% of rated range through 

5C0 psi range. 15C°« for 500 pa 
and above 


r> - ire media Fluids compatible with types 

15-5 PH. 17-4 PH. and 17-7 PH 
stainless steel 

Transduction Resistive, balanced, fully active 

strain gage bridge 


Nominal bridge 
resistance 

Excitation 

Full-scale output 
(open circuit) 

Resolution 

Nonlinearity 

Hysteresis 

Zero balance 

Temperature range 

TV -lai sensitiv.ty shift 
...ermai zero shift 
Pressure connection 


350 ohms 

10V DC or AC (rms) through 
earner frequencies 

3 mV/V nominal 
Infinitesimal 

Less than * 0.3% FS (terminal) 

Less than 0.i°o FS 

Less than 1 2% FS 

-65= to ~250~'F 
(-54° to *121 S C) 

Less than 0 005 c o/°F 

Less than 0.005°o FS/®F 

7, 16-20 external fitting 
per MS 33656-E4 


Electrical connection Case-mounted electrical 

receptacle to mate with Bendix 
PT06-10-6S 


Weight 

identification 


Dimensions 


Approximately 4.5 oz (125 grams) 

The model, serial number, range, 
maximum excitation, and manu- 
facturer are engraved on each unit. 

Outline Drawing No. 27106 
applies 


DIMENSIONS 


rmn/max in mm 
mm/max m inches 



ORIGINAL PAGE IS 
OF POOR QUALITY 


18 . 8 / 1.93 

- T47>6^ 


PRESSURE FITTING 



Calibration 


Gould Statham pressure trans 
ducers are calibrated individually 
by qualified technicians using 
specialized equipment of labora- 
tory accuracy. Pertinent data are 
furnished at time of shipment 


All correspondence relating to the equipment desenbed herein 
must reference this Specification Number 16653 

For special ranges, higher accuracies, o r other modifications to 
parameters, please contact the factory or our sales office in 
your area. 
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Thin Film Strain Gap j 
Differential Pressure Trsnsciuca: 

Mods! PLCI? 


DESCRIPTION 

The Mode! PL822 Differential T ransducer represents the 
culmination of several years of extensive research and develop- 
ment in thin film strain gage techniques. The sensing element 
of the model PL 822 utilizes a vacuum -deposited, fully active 
strain gage bridge 

The diaphragm of the Model PL 822 is constructed from 
15-5 PH. 17-4 PH, and 17-7 PH types stainless steel, used 
either singly or in combination. 

A ceramic film is deposited on the sensing el ment to provide 
electrical insulation for the bridge elements. Four strain gages 
are vacuum -deposited onto the insulator and are electrically 
connected into a bridge circuit. The specially developed strain 
gage material exhibits the excellent stability, gage factor, and 
resistance characteristics required in a strain gage transducer. 

SPECIFICATIONS 

Model Designation, Typical Pressure Ranges. Natural Frequency, 
and Static Acceleration Response (The acceleration response 
quoted represents the output of the transducer due to stimulus 
applied in the sensitive axis, including vibration at frequencies 
up to approximately 20% of the natural frequency. Above this 
frequency, the response will increase in accordance with the 
behavior of an undamped single -degree -of freedom system.) 





Model 

Designation 

Range 

(psid) 

Approximate 

Natural 

Frequency (Hz) 

Static 

Response 

(%FS/g) 

PL822-15 

0 15 

3.000 

0.06 

PL822 2S 

0 25 

3.500 

0.05 

PL822 35 

0-35 

4.000 

0.04 

PL822 50 

0 50 

5.000 

0.03 

PL822-100 

0-100 

9.000 

0.01 

PL 82 2- 200 

0-20D 

11.000 

0.01 

PL822-503 

0 500 

15.000 

0.01 

PL822-1M 

0-1000 

20.000 

0.01 

PL822 2M 

0 2000 

23,000 

0.01 

PL822 5M 

0 5000 

28.000 

0.01 


|- 
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MODEL PL822 OUTLINE DRAWING NO. 51547 

SPECIFICATIONS 


Maximum overload 200% of rated range 


Positive pressure 
'ia 


Fluids compatible with types 15-5 PH, 
17-4 PH, and 17-7 PH stainless steel 


Reference pressure Dry, non-corrosive gases 
media 


Transduction Resistive, balanced, fully active strain 

gage bridge 

Internal case (line) 1-1000 psia 

pressure 

Nominal bridge 350 ohms 

resistance 


Excitation 

Full-scale output 
(open circuit) 

Resolution 

Non-linearity 

Hysteresis 


10V DC or AC (rms) through carrier 
frequencies 

3 mV/V nominal 

Infinitesimal 
±0.3% FS (terminal) 

0.1% FS 


Zero balance 

-perature range 

Thermal sensitivity 
shift 

Thermal zero shift 


+2%FS 

-65° to +250°F 
0.005%/ c F 

0.005%FS/°F 


Pressure connections 7/16-20 external fitting per MS33656 E4 
positive port; MS33656-G4 reference 
port 

Electrical connection Case-mounted electrical receptacle to 
mate with Bendix PT06-10-6S 




Weight 


Approximately 4.5 oz 


Identification 


Dimensions 

Calibration 


The model designation, serial number, 
range, maximum excitation, and manu- 
facturer are engraved on each unit. 

Outline Drawing No. 51547 shall apply. 

All correspondence relating to the equipment described herein 
Gould Statham pressure transducers are must reference this Specification Number 17653. 
calibrated individually by qualified 

technicians using specialized equipment For special ranges, higher accuracies, or other modifications 
of laboratory accuracy. Pertinent data to parameters, please contact the factory or our sales office in 
will be furnished at time of shipment. your area. 


Gould Inc.. Measurement Systems Div.uon Europe 

2230 Statham Bouie.ar l 0>narcl, California 93030 Gould Godart BV 

T elephone 18051 487 651 1 T ele* 6b 9223 Jan van Eycklaan 2. Bilthoven 2660, Holland 

Telephone (0301 787811 
Telex 47131 PULMO NL 
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Unbonded Strain Gage Linear Accelerometer 
Temperature-Compensated, Model A69TC 


DESCRIPTION 

The Gould Statham Model A69TC Linear Accelerometer incorpo- 
rates an unbonded, balanced fully active strain gage bridge The 
instrument has proven its reliability dunng many years of depend- 
able operation 

A viscous liquid is used to damp Model A69TC at 0 7 ( = 0 1 ) of 
critical at room temperature Outstanding features of this unit are 
its rugged construction, low response to transverse acceleration, 
temperature compensation, high natural frequc.ioy. and its ability 
to withstand high static overloads 

For acceleration ranges above 1 0Og the frequency resp^se at 
room temperature is defined as Hat ( = 5°o) to 0 35 natural fre- 
quency, In lieu of the requirement forO 7 (-01) of cntical damping 
at room temperature 



SPECIFICATIONS 

Model Designation. Range. Approximate Natural Frequency, and Static Overload 


Model 

Designation 

Range 

(9) 

Approximate 
Natural Frequency (Hz) 

Static Overload 
(9) 

A69TC-5-350 

= 5 

375 

-100 

A69TC- 10-350 

-10 

500 

= 100 

A69TC- 15-350 

i 15 

700 

= 100 

A69TC-25-350 

= 25 

900 

-200 

A69TC-50-350 

-50 

1.300 

= 250 

A69TC- 100-350 

= 100 

1.800 

*500 

A69TC- 150-350 

= 150 

2.100 

*600 

A69TC-250-350 

= 250 

2.800 

= 750 

A69TC-500-350 

= 500 

3.800 

= 1.000 
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GOULD 


MODEL A69TC 


OUTLINE DRAWING NO. 20394 


Direction of 
sensitivity 

Perpendicular to mounting base 

Transduction 

Resistive, balanced, unbonded, 
fully active strain gage bridge 

IN ,ial bndge 
resistance 

350 ohms 

Excitation 

5V DC or AC (rms) through 
earner frequencies 

Full-scale output 

t 4 mV/V nominal 

Resolution 

Infinitesimal 

Non-linearity 
and hysteresis 

i0.75®oFS 

Temperature 

range 

-65 to +250 F 
-54° to 121°C 

Thermal sensitivity 
shift 

Less than 0.0l°o/°F 

Thermal zero shift 

Less than 0.0l°/oFS/'F 

Transverse accel- 
eration response 

Less than 0.01 g/g 

Weight 

Approximately 3 oz. (85 grams) 

Electncal 

connection 

2-foot. 4-conductor cable with 
connector ^nd mate 

Identification 

The model designation, range 
serial numbe r , maximum excita- 
tion, direction of sensitivity, and 
manufacturer are engraved on 
each unit 

Co.oration 

Gould Accelerometers are cali- 
brated individually by qualified 
technicians using specialized 
equipment of laboratory accuracy 
Pertinent performance data are 
furnished at time of shipment 


All correspondence relating to the equipment described herein 
must reference this Specification Number 15299 

For special ranges, higher accuracies, or other modifications to 
parameters, please contact the factory or our sales office in your 
area 


DIMENSIONS 


min/max in mm 
min/max in inches 
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Note Arrow indicates direction ot sensitivity 
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Differential Pressure Transducer 

Model PM6TC 


DESCRIPTION 

The Gould Statham Model PM6TC is a bi-directional differential 
pressure transducer with high-overload capacity. This instrument 
is designed to operate with non-corrosive fluids or gases at the 
positive port, and dry. non-corrosive gases at the reference port 
It is particularly well suited lor intermediate-range applications 


SPECIFICATIONS 

Mode! Designation. Typical Pressure Ranges. Maximum 
Differential Overload 



I 


Range Maximum 

Model 


Designation 

psid 

(pascal) 

psid 

(pascal) 

PM6TC± 1-350 

= 1 

(±7 k) 

±10 

(±69 k) 

PM6TC±2. 5-350 

= 25 

(=17k) 

±10 

(±69 k) 

PM6TC- 5-350 

= 5 

( = 34 kj 

±15 

(±103 k) 

PM6TC± 10-350 

= 10 

(±69 k) 

±25 

(±172 k) 

PM6TC± 15-350 

±15 

(±103 k) 

±30 

(±207 k) 

PM6TC- 25-350 

±25 

(±172 k) 

±50 

(±345 k) 

PM6TC± 50-350 

±50 

(±345 k) 

±100 

(±690 k) 
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MODEL PM6TC 


OUTLINE DRAWING NO. 4934-6 


Positive pressure Fluids or gases compatible with 

media brass, solder, aluminum 

Reference pressure 

media Dry, non-corrosive gases 

rnal case (line) 

pressure 1 to 65 psia (7 to 450 kPa Ab) 

Transduction Resistive, balanced, fully active strain 

gage bridge 

Nominal bridge 
resistance 350(1 

Excitation 10V DC or AC (rms) through carrier 

‘-equencies 

Full-scale output ±4 mV'V nominal, ±3.5 mV/V for 
(open circuit) ±0.5 and ± 1 psid ranges ( ±7 kPa D) 

Resolution Infinitesimal 

Combined 

non-linearity 

and hysteresis Less than ±0.5%FS 

Temperature range -65 to -250 F (-54 to * 121’C) 

Thermal sensitivity Less than 0.01 %FS F (0.02°oFS C C) 

shift from -65 to -*-250 F (-54 to 

-121'C) 

Thermal zero shift Less than 0 01 °oFS F (0 02°oFS C) 
from -65 to *250 F (-54 to 
- 121 C) 

Positive pressure 

connection 1,8-27 NPT. internal 

uference pressure 

connection ’a" ID hose fitting (6 3 mm) 

Electrical connection 4-pin electrical receptacle and mating 
Cannon WK4-21C plug, or equivalent 

Approximately 6 oz (170 grams) 

The model designation, serial number, 
range, maximum excitation, and 
manufacturer are engraved on 
each unit 

Dimensions See Outline Drawing Number 4934-6 

Calibration Gould Statham pressure transducers 

are calibrated individually by qualified 
technicians using specialized equip- 
ment of laboratory accuracy Pertinent 
data are furnished at time of shipment 

All correspondence relating to the equipment described 
herein must reference this Specification Number 15225 

For specia ranges higher accuracies, or other modifications 
to parameters, please contact the factory or our sales office 
m your area 


Weight 

Identification 
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description 

The Gouid Slatham Model PL732TC Uni-directional Differential 
Pressure Transducer is designed specifically for use in radiation 
environments- This rugqed instrument, which features totally 
inorganic construction, will operate continuously at temperatures 
to +600 F (316 C). 


The pressure-sensing element of the Model PL732TC 
Transducer is a zero-length, unbonded, fully active strain gage 
bridge, A significant feature in the design of the Model PL732TC 
is tow sensitivity to static and vibratory accelerations 


SPECIFICATIONS 

Model Designation, Typical Pressure Ranges, Maximum 
Differential Overload. Natural Frequency, Static and Dynamic 
Acceleration Response. (The acceleration response quoted 
represents the output of the transducer due to stimulus applied 
in the sensitive axis, including vibration at frequencies to 
approximately 20% of the natural frequency. Above this 
frequency, the response will increase in accordance with the 
behavior of an undamped single-degree-ef-freedom system.) 


Range 


Model Designation 

paid 

(pascal) 

PL7321 C-2. S- 350 

0-2.5 

(17 k) 

PL732TC- 5-350 

0-5 

(34 k) 

PL732TC-1 0-350 

0- 10 

(69 k) 

PL732TC- 15-350 

0 15 

(103 K) 

PL732TC-25-350 

0-25 

(172 k) 

PL732TC-50-350 

0-50 

(345 k) 

PL732TC- 100-350 

0- 100 

(690 k) 

PL732TC-150-350 

0- 150 

<1.03 M) 

PL732TC-250-350 

0-250 

(1.72 M) 

PL732T C- 500-350 

0-500 

(3 45 M) 

PL732TC-1M-350 

0- 1,000 

(6 89 M) 

PL732TC-1 5M-350 

0- 1,500 

(10.3 M) 

PL732TC-2 5M-350 

0-2,50: 

(17.2 M) 

PL732TC-5M-350 

0-5.000 

(34 5 M) 
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Differential Pressure Transducer 

Model PL732TC 




Maximum 

Approximate 

Static 



Natural Fre- 

Response 

paid 

(pascal) 

quency (Hz) 

(%FS/g) 

5 

(34 k) 

2.300 

0.15 

10 

(69 k) 

3,100 

0.00 

20 

(138 k) 

4,400 

f..C4 

30 

(207 k' 

5.400 

0.u3 

50 

(345 k) 

6,100 

0 02 

100 

(690 k) 

7,500 

0.01 

200 

(1.72 M) 

8,700 

0.01 

300 

(2 07 M) 

10.000 

0.01 

500 

(3.45 M) 

13,000 

0.01 

1.000 

( r 89 M) 

17,000 

0 01 

2,000 

(13 8 M) 

23.000 

OOl 

3.000 

(20.7 M) 

28.000 

0.01 

5.000 

(34.5 M) 

31,000 

001 

7,500 

(51 .7 M) 

40,000 

0.01 
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MODEL PL732TC 


Positive pressure 
media 

Reference pressure 
media 

nal case (line) 
pressure 

Transduction 


Nominal bridge 
resistance 

Excitation 


Full-scale output 
(open circuit) 

Resolution 

Combined non- 
linearity and 
hysteresis 

Temperature range 

Thermal sensitivity 
shift 


Thermal zero shift 


Positive pressure 
connection 


ierence pressure 
connection 


Fluids compatible with stainless steel 
Dry, non-corrosive gases 

1 to 500 psia (7 to 3450 KPa D) 

Resistive, balanced, fully active strain 
gage bridge 

3501 1 

5V DC or AC iims) through earner 
frequencies 

3 mV/V nominal 
Infinitesimal 


Less than ±0.75%FS 

+ 75° to + 600 c F(+24"to +316°C) 

Less than 0.01 %/°F (0.02%/°C) 
from +75 c to • 600 C F ( + 24 c to 
+ 316°C) 

Less than 0.01%FS/°F (0 02%FS/°C) 
from +72 c to +60QT (+24 ; to 
-T- 3 1 6"C) 


7/16-2C UNF-3A external thread per 
MS33656G4 


Electrical connection Integral case-mounted 4-pin Gould 
StatVm CR60120-8S-4P Recep- 
tacle. A SOOT (316 C) mating con- 
nector CP60316-G-4S-Rh-CC is 
available. A Bendix PC06W-8-4S 
also mates. 

Weight Approximately 7 o? (198 g) 

Identification The model designation, serial num- 

ber, range, maximum excitation, and 
manufacturer are engraved on each 
unit. 



Dimensions See Outline Drawing Numbe. 20913. 

oal ^'a ion Gould Statham pressure transducers 

are calibrate;? nr', vidually by qualified 
technicians using specialized equip- 
ment of laboratory accuracy Perti- 
nent data are furnished at tc, ie of 
shipment 


All correspondence relating to the equipment 
described herein must reference this Specification 
Number 14906. 

For special langes. higher accuracies, or other 
modifications to parameters, please contact the factory 
or our safes office in your area 


Gould Inc . Measurement Systems Division Eurorm 

2i:X Statham Boulevard Oxnard California 93030 GooW Godart BV 

Teleiihone (806i 487 85 i 1 Telex 65 9223 Jan vi Eycliidan 2 U'lthoven 3723BC Holland 

Teleotic ie (030: 787811 Telex 47131 PULMO Nl 
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Differential Pressure Transducer 

Model PM131TC 


DESCRIPTION 

The Gould Statham Model PM131TC Bidirectional Diflei enti_. 
Pressure Transducer is a small, lightweight instrument, utilizing 
an unbonded, fully active strain gage bridge 

The instrument s flush-diaphragm construction permits direct 
exposure to pressure media, and provides a . stem response 
flat to one-fifth the transducer s natural frequency Either ligot- 
weight aluminum or corrosion-resistant *nel adapters may be 
used to convert the Model PM131TC to a cavity-type instrument i 
Adapters are ava able in a variety of pipe ana tube liftings 

SPECIFICATIONS 

Model Designation, Typical Pressure Ranges. Maximum Differ- 
ential Overload. Natural Frequency, Stctic and Dynamic 
Acceleration Response (The acceleration response quoted 
represents the output of the transducer due to stimulus applied 
in the sensitive axis, including vibration at frequencies to 
approximately 20% of the natural frequency Above this frequen- 
cy, the response will increase in accordance with the behavior 
of an undamped single-degree jf-freedom sys'em ) 





- 

! 





Range 

Approximate 

Static 

Model 



Natural 

Response 

Designation 

paid 

(kPa) 

Frequency (Hz) 

(%FS/g) 

PM131TC - 2 5-350 

■*2 5 

(-17 2) 

3.500 

02 

PM131TC- 5-350 

-5 

1-34 5) 

5.000 

0 1 

PM131TC* 10-350 

- 10 

( • 68 S) 

7.0C0 

005 

PM131TC’ 15-350 

-15 

(-103) 

8.50C 

0 03 

PM131TC - 25-350 

•*25 

(-172) 

9.000 

0 02 
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MODEL PM131TC 


OUTLINE DRAWING NO. 25766 


Maximum overload 

1 200% of rated range 

Positive pressure 
media 

Fluids and gases compatible with 
stainless steel 

i jrence pressure 
media 

Dry. non-corrosive gases 

Internal case (line) 
pressure 

1 to 65 psia (6 89 to 448 kPa) 

Transduction 

Resistive, balanced, fully active 
strain gage bridge 

No. .nal bridge 
resistance 

350 ohms 

Excitation 

5V DC or AC (rms) through 
carrier frequencies 

Full scale output 
(open crcuit) 

+ •’, mV/V nominal 

Resolution 

Infinitesimal 

Combined non linearity 
and hysteresis 

Less than -^0 75% FS 

Temperature range 

- 65 to - 2S0°F 
(-54 to - 12t=C) 

Thermal sensitivity 
shift 

Less than 0.01 %/°F from -65 to 
-* 250 C F ( - 54' to - 121 C C) 

..rtjrmal zero shift 

Less than 0.01 % FS/°F from - 65 c 
to - 250°F ( - 54° to - 121 5 C> 

Positive pressure 
connection 

Flush diaphragm 

Reference -ressure 
connection 

' s ID hose fitting (3 2 mm) 

Electrical connection 

4 numbered terminal pins An 
electrical disconnect assembly. 
Model DC- 12. is available 

Weight 

Approximately 0 25 oz (7 grams) 

Identification 

The model designation, serial 
number, range, maximum 
excitation, and manufacturer 
are engraved on each unit 

Dimensions 

Outline Drawing No 25766 
applies 

Calibration 

Gould Statham pressure trans- 
ducers are calibrated individually 
by qualified technicians using 
specialized equipment of labor- 
atory accuracy Pertinent data 
are furnished at time of shipment 


DIMENSIONS 


mtn/max in mm 
mtn/max m inches 
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DIA 


All correspondence relating to the equipment described herein 
must re<arence this Specification Number 16232. 

For special ranges, higher accuracies, or other modifications to 
parameters, please contact the factory or our sales office in 
your area 
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CFE TECHNICAL DATA 


Hewlett-Packard (56296) 

Transducer, Displacement 


7DCDT-1000 


4-15-1 





ri 

HEWLETT 'M PACKARD 


DISPLACEMENT 

TRANSDUCERS 

(•troh •• from tO Ol' to ±3.0*) 


senes 

7DCDT 

& 

24DC0T 


TECHNICAL DATA 10/68 


DESIGN FEATURES 

• High Resolution 

• Zero H\ steresis 

• Linearity Error Less than 0.5~i 

• Built-in Carrier Oscillator 

• Built-in Phase Sensitive Demodulator 

• DC Input — DC Output 

• .Vo Phasing Problems 

• .Vo Harmonic and Quadrature Null Problems 

• Easy to Use 



CONDENSED SPECIFICATIONS 

TRANSDUCER TYPE: DC -input. DC -output differ erttiol trom- 
former with bu'l'->n cottier oscillator ond phote sensitive 
or "‘odulo'of providing DC output proportional to linear 
displacement. 

INPUT: Displacement* of ±0.050' to ±3.0' lull tcole. 

OUTPUT: DC voltage amplitude proportional to core tormatgro) 
dir placement ond polarity related to the direction of dri place- 
ment Deviation from the belt ilrolght line through lero not 
more than 0.5% of total stroke range. 

SENSITIVITY: Series 7DCDT: Full tcole outputs from ±1.5 VDC 
(for ±0.050” itrolt range model) to ±5 VDC (for ±3.0 stroke 
ronge model). Require* 6 VDC nominol e» citation. 

Series ! 1DCDT: Full icole output* from ±5 VDC Ifor ±0.050’ 
stroke ronge model) to ±13.5 VDC for (±3.0* stroke ronge 
model). Requires 24 VDC nomine! rncilotion. 

SIZE AND WEIGHT: Seriei 7DCDT: 075* diameter ■ 0.81' 
long to 075' diameter ■ 10.50* long; 22.A to 208 gram*. 

Seriei 24DCDT: 075* diameter » 0.88* long to 075' diomaler 
b 10.52* long; 23 to 208 grome. 

TTPICAL USES: To measure, monitor, and/or control mechani- 
cal drt placement* where high accuracy and resolution ore 
desired. 

fi ample*. Measurement of l train in structural members; posi- 
tion indicolion and/or portion- feedback in control systems; 
automatic dimensioning in tape -controlled mochine toots; OS 
the tensor in o pressure transducer le, Bourdon tuba or 
bellows diiptocemeM. 
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Figure!. Model 7 DCDT -050 





DESCRIPTION 

The HP 7DCDT and 24DCDT Series of dis- 
placement transducers are linear variable differential 
transformers with built-in 6 or 24- volt DC excited 
carrier oscillator and phase sensitive demodulator 
systems. Though small in size, they are ruggedly con- 
structed. They provide the unlimited resolution, high 
accuracy and sensitivity of HP displacement 
transducers while eliminating the extra space and cost 
of complex carrier systems. Input and output circuits 
are electrically isolated from each other and the coil 
assembly case, making them usable directly in floating 
or ground return systems. The DC output is sufficient 
to drive most standard DC indicators, recorders or 
control systems. The design of these transducers 
eliminates the iftual phase shift correction and har- 
monic-and-quadrature null problems associated with 
differential transformers. 

A DCDT consists of a coil assembly and a core which, 
when displaced linearly along the axis and within the 
bore of the coil assembly, produces a voltage change 
in the output proportional to the displacement. Both 
aeries of transducers are available in seven stroke 
ranges. Cores are available with either a 0.001* or 
0.013’ radial clearance between the coil bore and core 
OD; and with (1) an integral core extension rod, (2) a 
tapped hole at each end, or (3) a blind hole at each end. 

THEORY OF OPERATION 

A DCDT coil assembly consists of a differential trans- 
former coil, a DC-excited solid-state oscillator and a 
phase-sensitive demodulator all in one small package. 
The oscillator converts the DC input power to AC 
which is used to excite the primary winding. The axial 
core position determines the amount of voltage in- 
duced in the secondary windings. Each of the two 
secondary circuits contains a secondary winding, a 
full-wave bridge, and an RC filter. These secondary 
circuits are connected in series opposition so that the 
resultant output is a DC voltage proportional to the 
core displacement from electrical center. The polarity 
of the voltage is a function of the location of the core 
with respect to electrical center.* 

A simplified functional diag'am of the transducer is 
shown in Figure 2. 

PERFORMANCE CHARACTERISTICS 

The frequencies at which transducer outputs are down 
3 db are listed in the specifications on page 4 and are 
based on test data. Output amplitudes and phase 
relationships at other frequencies can be approximated 
from the following equations. 


o = arctan J" 

;-wi 



Where: 

« = phase angle- betwi-n displacement 
and electrical output 
A. = amplitude ratjo 
/. = displacement frequtnc} 

/.hi, - displacement frequency, where the 
DCDT output is down 3 db 

*EMrira r center is the po -, !”ie ,.f ! h <- rr,r, rrh;'i“< 'n 
the coil when th> is r* fie ! >- bu u;,;.' ,/;- 

maUlu 1* it ay along the coi> le-g'h 
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If less ripple is desired, additional external filtering 
may be added, but a consequent Iocs of frequency 
response should be expected. If, on the other hand, 
better frequency response is desired, DCDTs with 
networks having shorter time constants can be sup- 
plied on special order. Then, if the ripple is excessive, 
the user can add an external network with sharper 
cut-off characteristics than those ordinarily supplied 
as sn integral part of the transducer. The sensitivity 
specifications listed on page 4 are derived from tests 
taken with the transducers operating into an infinite 
impedance. For other values of load impedances, the 
output impedance of the DC FT should be taken into 
consideration. Typical output characteristics are 
shown in Figure 3. 



To realize the guaranteed linearity of O.oSr of full 
scale, the load impedance should not be less than 
10,000 ohms. Load impedances less than 10,000 ohms 
may be used, but the linearity range of the transducer 
will be reduced. The resolution capability of DCDTs 
is theoretically infinite, being limited only by the 
read-out device. If a Model 7DCDT-05O is used with 
an HP recording system having a Model 350-1000 
DC coupling preamplifier, the sensitivity of the system 
will be a 30 division stylus deflection for a 0.001 
inch displacement of the transducer core . If con- 
nected to a portable HP single channel Model 299 
recorder, the maximum sensitivity would be a three 
division stylus deflection for a 0.001 inch displacement 
of the transducer core. 

Nominal excitation is 6 VDC. 20 milliamps for the 
7DCDT Series and 24 VDC, 38 milliamps for the 
24DCDT Series. These values are the basis for the 
listed specifications. The excitation voltage range 
for "DCDTs is 5 to 7 VDC and 20 to 28 VDC for 
24DCDTs. The scale factor is a function of the ampli- 
tude of the excitation voltage. The percentage change 
in scale factor as a function of the excitation voltage 
will not exceed the percentage change of the excitation 
voltage. 


APPLICATION CONSIDERATIONS 

The 7DCDT and 24DCDT Series have identical 
stroke ranges. 24 DCDTs have sensitivities that are 
approximately three times those of comparable 
7DCDT mode!.-. The power consumption of a 7DCDT 
is approximately 120 milliwatts; 24 DCDT, approxi- 
mately 900 milliwatts. 24 DCDT models can be used 
in temperature environments up to 250 ’F, whereas 
7DCDT models must not be subjected to temper- 
atures greater than 140'F. When selecting a ■' r '[>T, 
the maximum peak-to-peak displace n to be 
measured, the operating temperature . • " , ‘1 the 

full scab s*n.>i\vitj of the a«va\. > 
equipment should be considered. 
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INSTALLATION AND OPERATION 

DCDTs are easily installed. The core should l>e con- 
n.-cted to the moving number and the coil mounted 
to a mechanical reference |wtinl in a device such as a 
HP 1 407 2 A Mounting Block, tubular clamp or 
similar fixture. The mounting setup should have pro- 
visions for adjusting both the radial and axi-' align- 
ment between the coil and the core. Conne n to 
the moving member is aotvrv.p'ished by coupling the 
moving member to the thr*aded connecting rod 
(standard models! or to the core by mt ans of an 
extension rod 14073A or 14075B. see back page. The 
extension rod can either be threaded or cemented to 
the core, (using LOl'TiTE fnahnt. Grade A), de- 
pending on the core type. The mounting hardware 
should be made of nor, -magnet ic materials such as 
brass or Sl*3 stain!; si steel. 

Tw v > d:(T< r, at dian.eter co'es are available: the 0. 120- 
inch diamt ler <vrr —.akes a sliding fit when inserted 
into the coil so that the coil may be used as a sup- 
porting bearing. In some applications, particularly 
where a line has already been established by two or 
more oints, the lack of clearance when using the 
0. 120-inch diameter core may make it difficult to 
align the core with the coil bore. In this case, the 
O.t’ftS-inch diameter core is recommended as it will 
provide 0.026-ineh diametrical clearance between the 
coil ID and the core OD. After the transducer has 
been installed, the core and coil should be adjusted 
for radial alignment and then zeroed. 


r 



TYPICAL APPLICATIONS 

Figure 4 shows an application which includes a 
Harrison Laoora lories Model 6204 B power supply 
connected to the transducer excitation terminals (red 
lead to + , black lead to “)* and a zero-centered 
meter connected to the output terminals. 

The moving member (and consequently the transducer 
core) is first placed at mid-travel which is mechanical 
zero. The coil or the core is then adjusted axially until 
the meter reads aero. The core will then be axially 
positioned approximately in the center of the coil. No 
additional balancing, phasing, quadrature rejection or 
other usual adjustments for differential transformers 
are required. 

The combination of an HP DCDT and LVsyn 
(linear velocity transducer) is often used in servo 
linear positioning systems. An example is a hydraulic 


•Proper excitation polarity munt be oburred. Rerertal 
of excitation lead* trill burn out Ike primary circnift 



Figure S. HP transducers as sensing devices in a 
closed-loop servo system 


servo control system shown in Figure 5. The DCDT 
provides spool position feedback and the LVsyn. spool 
veloeitj feedback for servo stability. Another example 
is the use of a DCDT and LVsyn combination in a 
counter-measure system to provide linear position and 
velocity feedback in the magnetron magnet servo 
positioning system. (A separate data sheet describing 
HP LVsyns is available on request.) 


CONNECTORS AND ACCESSORIES 

All DCDTs are supplied with 1ft' long #22 AWG 
teflon insulated leads. . 


DCDTs should be energized by a low impedance 
6 or 24 VDC power supply, which has regulation of 
at least 0.1%, such as Harrison Labs Model 6204 B 
Power Supply (see Figure 6). This Power Supply 
features low ripple and noise and freedom from drift. 
The supply automatically regulates with respect to 
either the front or rear terminals, according to 
w here the load is attached. The 6204 B has sufficient 
power to drive several 7DCDTs or 24DCDTs. 

HP mounting block, core extension tods and 
extension rod coupler accessories for DCDTs are de- 
scribed and illustrated on page 4. 


ASSOCIATED READOUT INSTRUMENTS 

For maximum simplicity and economy, the output of 
DCDTs can be fed directly to a DC voltmeter which 
will give a voltage indication proportional to dis- 
placement. The signal may also be fed to signal 
conditioning equipment, for recording and or control, 
such as: HP single, dual, 4, 6, or 8-channel 

recording systems; HP Model 405 Automatic Digital 
Voltmeter; Dyrnec Model 2401B Integrating Digital 
Voltmeter; Moseley Aulograf high input impedance 
X-Y Plotter*; etc. 


Foe a comprehensive review of the many combinations 
of Hewlett-Packard and other instrumentation available 
for use with HP transducers, consult your nearest 
Hewlett-Packard field office. 
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Figure 6- Model 6204B 
Harmon laboratories Power Supply 




SPECIFICATIONS FOR MODELS 7/24DC0T 


MOOil 

7DC0T- 

030 

70C0T. 

100 

m 

7DCOT- 

300 

7DCDT- 

1000 

7DCDT- 

3000 

J40C0T- 

030 

240CDT- 

100 

240C0T- 

230 

24DCOT- 

300 

240C0T. 

1000 

240COI- 

3000 

Ml Seal* Ovtpv* 

tvoci 

1.5 

u 

u 

u 

U 

SO 

SO 

94) 

B 

12.3 

ISO 

13.0 

D>xplac«m*nt long* 
Ml Seal* (incRai) 

±.0JO 

±.100 

±.230 

±.300 

±1.000 

±3.000 

±.030 

±.100 

±.230 

±.300 

±1.000 

±3.000 

Seal* Fox hi- v/|g 

B 

It 

±0 

±6 

±0 

1.4 

B 

90 

a 

25 

ISO 

4.3 

Moiimm Non 
U«« only (%e( 
Ml Kola) 

±0.3 

±0.3 

±0.5 

±as 

±0.5 

±0.5 

±0.3 

±0.5 

±0.3 

±0.5 

±0.3 

±0.3 

*Ea citation Vottogt 
(Volh DC), Nominal 

a 

a 

a 

a 

a 

a 

24 

24 

24 

24 

24 

34 

Nirnol Corrior 
Pftq. (KC), Nominal 

t.o 

9.0 

1.2 

a 

u 

14) 

14 

IS 

4.0 

3.1 

B 

1.6 

% tip pi* (IMS). 
Nominol 

0 J 

0J 

a 

1.2 

IJ 

3.0 

0.6 

0.7 

0.15 

0.75 

ai 

1.5 

Output Inptdonct 
(K ohms) 

D 

3.0 

3.0 

B 

3.5 

a 

B 

B 

5.2 

B 

B 

B 

Fitq. Rciponit 3 db 
Down o* CPS 

330 

170 

120 

133 

114 

IOC 

300 

140 

115 

110 

100 

75 

Temperature Range 

— *3*F to U0*F 

— 63"F (a 230*F | 

Weight (Cfimi] 
Typical Coil 

21 

16 

64 

74 

95 

200 

27.4 

33 

67 

76 

91 

211 

Weight (Groms) 
Core Assembly 

1.6 

2.1 

D 

a 

a 

1.1 

1.6 

2.0 

B 

a 

B 

SI 


*S*ri*> 7DCDT; *o« txcitoKon voltage 7 VDC, min S VDC. Sana* 240C0T: wax excitation voltago II VDC, nrin JO VDC 


ORDERING INFORMATION 

nCDT DISPLACEMENT TRANS- 
JCER: Specify the basic rrodel 
..mber, e.g., Model 7DCDT-050 for 
6-volt excitation and a iO.05' 1 inch 
displacement r.,nge. If you want this 
transducer w ith other than a standard 
core assembly, select the core configu- 
ration desired (see outline drawings) 
and add the proper suffix to the basic 
mode! number, e.g., Model 7DCDT- 
050-R12. Twer.ty-four 

volt operation transducers can be 
ordered by substituting the prefix (24) 
for (7) in the above numbers. 


ACCESSORIES: Spare cores can be 
or b - d with trar..-du"ers. These co r es 
a r e. c: r efu!ly manuhictured from se- 
lecte i, h*-:it -treated materials to obtain 
the de.-ired magnetic properties. When 
cores are ordered with coil assemblies 
they are carefully matched to insure 
transducer operation within rated 
ape--*:?". ration-.. Specify the model or 
part number given in the price list. 
Wh» n ordering cores separately, refer 
to the outline drawing and select the 
mod*-! number of the desired core 
style. Then, refer to the pricp list for 
the actual part number, e.g., if you 
want a core for use in a 7DCDT- 
0 - B 1 3 Transduce;, order core part 
mler 00007- 230SS. 



PRICES 

TRANSDUCERS 


orkhnai page is 
° r poor quality 

7DCDT -050 

JI00 .00 

24DCDT 

-050 • 

J 145. 00 

-too 

105.00 


-too . 

15000 

-250 

120 00 


-250 . 

165.00 

-500 

130.00 


-500 . 

175.00 

-1000 

140.00 


-1000 


-3000 .... 

160.00 


-3000 

210 00 


NOTE: Prices for 7/24DCDT- X-BI 1 . —Bl 2. — BIS . etc , same as for equivalent stroke 
Standard models listed above (where X equals stroke in thousandths). 


POWER SUPPLIES 

ACCESSORIES 



14072 4 Mtg. Block 

. . S25.00 

Harmon Laboratories 6204B .... 

. . J 144.00 

14073A 7" Extension Rod . . . 

. . 4.00 



14073B 15" Extension Rod . 

. . 10.00 


RE?LACEV£NT COr.ES/CORE ASo£V2ll£S 


TRANSDUCER 

rro 

-•It 

-*12 

— *13 

-•14 

-•is 

7/24IXDf*WU 

00*01 43051 

OCOO* 631*1 

005*5 23014 

0C«»)7 2)0*1 

0000' 2)041 

00*^7 2)0'l 


S6 00 

W5v 

*7 00 

*7 00 

woo 

WOO 

7DCOT 100 

00»W*-43U>; 

00)07.6)142 

00595 - 2)01? 

0l»>}7- 23062 

00007-2)1*: 

0»Vf'’-2W 7 2 


woo 

Wso 

*4 Of 

*7 00 

woo 

W On 

24DCDT - 100 

00dd" 6305 T 

OO'-)'* -6314' 

tX59? 2?Pl4 

orx** 

0o>*'' 2304- 

i>* 2 *0" 7 


wso 

*7 SO 

WOO 

*7 OO 

*6 OO 

W M 

7/24DCDT 250 

00007 6)051 

0Oi)"-6)l43 

O' 595 2)019 

0>7- -2)053 

00 w’- 23043 

0l>- 2'o' j 


woo 

*7 00 

400 

*'00 

W oo 

W >: 

7/240l l>r - 500 

00007-63054 

00007 6314* 

00595- 23021 

0OT0 -230M 

0O007. 2*0*4 

00*^7 Z)!)'* 


wso 

WOO 

*7 00 

S7 0O 

WSO 

w SC 

7/24DCDT 1000 

00007-43055 

000*7 -4)145 

005*5-2)022 

(XXX)7 - 2i. n5 

OoOO' - 23l>*5 

0L-> 7 2 10' 5 


W so 

wso 

wso 

*7 00 

WSO 

W sc 

7/240CDT- 5000 

00007 - 6 3056 

00iP*7-6)t46 

00595- 2302) 

00^.7-210*6 

0000' 2)0*6 

0lX>t’-2)06 


*7 0 r 

*»on 

*7 00 

*7 00 

wso 

WSO 


f O ■ m or * information, call youf local HPSalet Office Of East (2 01) 2 6 S 5000 • Midwest (312) 6 7 7 0400 • South (401) 435 5191 
(213)8// 1252 Or. wr ta* Hewlett Packard, Waltham O»vt*ion. 1 75 Wyman Street, Walt'-d’Ti. Mis, 02154 In Ejrjp-. 54 RowV 0»** Ac*wi.%v G*' - wi 
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© 0 


INPUT 



7 DCDT 
MODELS 

l 

C 

U* 

u 

—030 

0.R1 

0.36 

1.90 

0.33 

—100 

1.06 

0781 

l.to 

0.43 

—iso 

loo 

l7S 

1.90 

1.40 

—300 

3.30 

1.17 

2.4 

1.63 

—1000 

6.30 

.2.00 

3-2 

J.20 

— J000 

10.30 

130 

0.4 

3.06 

[ * STANDARD CORES 





24 DCDT 
MOOEIS 

l 

u* 

u* 

U 

—050 

0.R7 

0.56 

l.PO 

0.33 

—100 

1.12 

073 

1.93 

dit 

—230 

3.21 

175 

l.PO 

1.40 

— SOe 

371 

1.17 

2.4 

1.65 

— IQOO 

471 

2.00 

Jlfl 

2.20 

—3000 

10.52 

3.30 

M 

3.06 

I * STANDARD cores 


1 


I. 


CORES 


Cor* Style 

Cor* 

VyU 

No. 

D 

~r 

D 

JL 


.070 DtA 1-72 THD, 
1- * / 

STD 

0.120 

■ imi 

•11 

0.098 

I =737-- 

, „ run 

RI2 

0.098 

? 

£-3> <t7" >«7 dp 

•13 

0.120 



•14 

0.120 

D 



•13 

0.098 



i-72 EXTENSION RODS, COUPLER 

.0?H h H 

• 1 ~ zm m 

•17-.J [• t— .073 o<*. -*j 1.00 |— - 

NOTE (J) 1-72 NUTS AND (2) WASHE9S 
SUPPLIED WITH EaCM ROD 


EXTENSION ROD 
MODEL NO 

l 

HV3A 

7.0 

140738 

13.0 


MOUNTING BLOCK 



O 

D^rvi 

r it-i 

nu.-.ttr, 
6-volt c 
displ; 1 v 
traced : 
core a- 
ratior 
and ad 1 
mod--’, n 
050-B1.' 
volt op- 
ordt :• d 1 
for (7) ir 


ACCY'-. 
ord- r t : 
are C- • 
lee 1 
j the de , 

I cores a: 

j they ar- 

1 tran«di:' 

spe-df. 
part n- 
Wh-. :: or 
to th- o 
mod-! r 
. tyle. Tr 
the acti: 
want a i 

5 B1 

Hi c: 


For m o r e 

West 
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DCDT 


ransducer 


model - - . 

INPUT VOLTAGE £ V DC 
STROKE ± t/S* in 


CA LIE RATIOS RECORD 
SLRLAL NO 
SCALE FACTOR 36 
LINEARITY 


v dc/in 
% full scale 


« » 



FOR "Cl" MODELS SUPPLIED WITH AMPHENOL CONNECTOR NO. 126-195 (SAN30RN 
NO. 10B7-3MW), PIN CONNECTIONS ARE: 


EXCITATION OUTPUT 

7DCDT B (+), D (-) A & H 

2 JDCDT B {+), C (-) A fit H 

T38-6 




CFE TECHNICAL DATA 


Humphrey, Inc. (98284) 
Gyro, Attitude 


VM02-0110-1 











CFE TECHNICAL DATA TO BE ADDED: 


MAC Panel (16654) 

Program Board Receiver 


929/0109392 
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301 -099-13?. 2 


Bed Helicopter CZCuEU 


at jn 


lrt» or Oiwosur# a ( on* on mis poor is iub|«l to Ihr r*striciion on (hr Hit poq* 



0B • • • B 

B* • • M»K • • 
0o • • :#Y#Tol • • 


•••SEE## 
• • bSKHIbb 

B*B t W8W l B 
8 • • 


oo 


oo 


oo 


oo 


a» •> [ 

• •>SER# • 

• •BgBEo 

B O SBK #.•; 
Btl M M‘ 

|B 

SET®* 


MOIBJ B B B fBlBM B B B£ 

STbKb BBgHH# ♦ bS 
BKH]b b b M b b I M«M 

Kb b bRR38b b b [ ilojoj 


OO 


OOO 


OOO 


OOO 


B B B M*R • B B H»R B • B 


BHIbI b 

SEKb 


OO 


OOO 


OOO 


RKK 

USKM 


SEgBBB BEg BBB 
roioiB] ^ 

r#I»K B # B [•!•!#] B 

MbbaBEH 


OO 


OOO 


ootxxaooo 


00 


oocmooo 


oodcoooo 


00 


goTele' OBQOlele: B B B [oWl BB% 

;bHSS b 






jPE »»« i aa«! « • t iaaa 

B B BStoTo] O B B [btoxq] B B B 
3EX3 bbbSIbX 3 b b^BBR 
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MAC. PANEL RECEIVERS 



Contact 

format 

Insert 

Material 

Contact 

Plating 

■ 


1 

A-oroiimate 

'snsiuns 


Model 

MfflB 


"Wire- 



[JJ 

mm 

Tab 0 Tent 

Wrap" 
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Phenolic 

Nickel 

0109391 

1109391 

2109391 

Wk--~ 13 5" 


939 

40 

64 

Gold 

0109392 

1109392 

2109392 



Height ?2 0" 

, l.nckr.ess 2 5" 

: 

Oiallyl 

Nickel 

0129391 

1129391 

2129391 





Phthalate 

Gold 

0129392 

112939? 

! 

2129392 1 

1 



^ •*MicXXS t. w r» tiQrn? 






















PLUGBOARDS COVERS 


j Panel 

Silk Screened 

Cala'og 

Ape f c»imate 

Depth 

Catalog 

j Material 

legend 

Number 

Dimensions 

Number 
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PLUGWIRES 


1 

T f p* 

| Conductor 

Voltage 

Rating 

Insulation 

Jacket 

Tip 

Molding 

Capacitance 

Impedance 

Si ngte 

Conductor 

Plugwires 

#20 AWG 

’ 

600V RMS 

Polyvinyl 
Oioride 
Plastic IPVCJ 


PVC 



Ccai.il 

Pictures 

7 strands ol 
0 0063' 

1 500V RMS 

Teflon 

PVC 

PVC 

30 

50s; 

Shielded 

Twisted 

Pair 

Plug wires 

l 

#20 AWG 

600V RMS 

Tetion 

PVC 

PVC 

Conductor to 
Conductor. 

33 3 mmt. It 
Conductor to 
Shield S6 8 
mT'f ft 

Conductor 
to Conductor. ! 
44 3S) 

Conductor 
to Shield; 

27 Of; 

' Three 
Cc~dL.'tor 
: Sr. e ced 

Plugw.res 

*24 AWG 

600V RMS 

PVC 

PVC 

PVC 



Feu. Con 
due tor 
Shielded 

Pi-iwifes 

#24 AWG 

1000V RMS 

PVC 

PVC 

PVC 


1 


MANUAL SINGLE CONDUCTOR PLUGWIRES^ FIXED SINGLE CONDUCTOR PLUGWIRES 


I Overall 

Length 

Contact j Catalog 

Plating 1 Number 

Insulation 

Color 

■ 

Overall 

Length 

Contact 

Plating 

Catalog 

Number 

Insulation 

Co'or 

5" 

f 

Nickel 

Gold 

] 5001201 

5000101 

Red 


5" 

Nickel 

Gold 

5007701 

5007801 

Red i 

j j- ' — 

1 Gold 

1 WI1W3 1 


1 5000102 

Gray 

7” 

Nickel 

5007702 

Gray 

9' 

Nickel 

5001203 

Blue 

Gold 

5007802 

Gold 

5000103 

9" 

Nickel 

5007703 

I 

Blue 

ir 

Nickel 

_ SOOI’W 

Green 

Gold 

500 ■’603 

Gold 

5000104 

ir 

Nickel 

5007704 


1 13- 

f~' 1 

N.ckel _ 

5001205 

Yellow 

Gold 

50C’S04 

Gieen 

Gold 

5000105 

13" 

Nickel 

5007705 

j 

Yehow 

I ,5 ' 

Nickel 

Gold 

5001206 

5000100 

Orange 

Gold 

5007805 

15" 

Nickel 

Gold 

5007706 

‘ 5007806 ~ ] Q ' in£t j 

19- 

Nickel 

Gold 

5001207 

5000107 

Black 

23* 

Nickel 

Gold 

5001 208 

‘hOOlOB 

Yellow 

19- 

Nickel 

Gold 

5007707 

5007B07 

Black 

27" 

Nickel 

5001209 

Brown 

23" 

Nickel 

5007708 

Yellow 

& 1 

5000109 

Gold 

5007808 

35” 

Nickel 

5001201 

Red 


27" 

Nickel 

5007709 

Biown 

Gold 

5000110 

Told 

5007809 

Jack Plug 

N.ckel 

5001300 


L 


Nickel 

5007710 

Red 

Gold 

5000200 



Gold 

5007810 
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MANUAL SINGLE CONDUCTOR COAXIAL PLUGWIRES 


0. e-all 

Length 

Contact 
• Piating 

Catalog 

Number 

Insulation 

Color 

7" 

Gold 

5C*::802 

Gray 

9" 

Gold 

5000S03 

Blue 

jr 

Go t 


Geen 

ir 

1 

Grid ' SjljbOo 

Yellow 

IS' 

Gold j 5000806 

Orange 

19- 

1 

Grid : 5:-:cS0: 

' 

Back 

! | 

Z3" i Go'd 

s 

S03C508 

Yellow 

27" j Geld 

1 

£003309 | B f own 

35" 

Gold 

5000310 | Red 


MANUAL THREE CONDUCTOR SHIELDED PLUGWIRES 


1 

Overall ! Contact 

length | Piatmg 

— 

Cata'og 

Number 

Insu'ation 

Coior 

9" ! Gold 

! 

5001003 

Blue 

j i 

11" I Gold j 5001004 

1 1 

Green 

13' 

1 

Gold j 5001 005 

Yellow 

15' 

Gold 

5001006 

Orange 

19" 

Gold 

5001007 

Black 

23' 

Gold 

5001 OOB 

Yellow 

27" 

Gold 

5001009 

8rown 

35" 

Gold 

5001010 

Red 


MANUAL SHIELDEO TWISTEO PAIR PLUGWIRES 


Overall 

length 

Contact 

Plating 

Catalog 

Number 

Insulation 

Color 

i 

7" 

Gold 

500:902 

Gra> 

9" 

Gold 

5012903 

B ; ue 

i r 

i 

Go, 

5:::so4 

Geen 

j 13" j Gold 

i 

502:935 | v r : rw 1 

15" 

Gold 

5000906 

Orange 

19" 

Gold 

5000907 

Black 


G?ld 

1 

5930938 Yellow 

' i 

I 

1 Jr 

Gold j 5000909 

1 

Brown | 

| 35" 

1 

1 

Gold j 5030910 

m ! 



MANUAL FOUR CONDUCTOR SHIELDED PLUGWIRES 


Overall 

length 

Contact 

Plating 

Catalog 

Number 

Insulation 

Coior 

9" 

Gold J 5001103 

1 

Blue 

11" 

Gold 

5001104 

Green 

| 

13" 

Gold 1 5001105 

1 

Yellow 

15" 

Gold 

5001106 

Orange 

19" 

Gold 

5001107 

Black 

23" 

Gold 

5001108 

Yellow 

27" 

Gold 

5001109 

Brown 

35" 

Gold 

5001110 

Red 



- ~ ’ Thfiffr 





ORIGINAL PAGE IS 
OF POOR QUALITY 

HARDWARE AND TOOLS FOR 


CONTACT SPRINGS 


Taper pm receptacle type used in 
MAC Pane: Plugboard Programming 
Systems Catalog Numbers: Nickel 
Plated. 041 1 101: Gold Plated. 


TAPER PIN TERMINAL 
SERIES 157 -16/20/22 



Make single connection between 
interna! equipment wiring and re- 
ceptacle of contact spring Made 
of brass, drilled for various wires 
which can be either soldered or - 
crimped Supplied unplated, nickel 
plated, or gold plated Nickel plat- 
ing is .0001" thick Gold plating is ' 
hard gold, .00003" thick over (“ 
.0001" thick nickel plating. 



CATALOG NUMBERS 


Unplated 


423032 j 423332 | 


TAPER PIN TERMINAL 
SERIES 157 53 


TAPER PIN TERMINAL 
MULTIPLE SERIES 157 


TAPER PLUG 
SERIES 157 


5 ’« 

I 


; ■ 

l ■ v 


Used as an adtp'er between con 
tact spring receptacle and series 
53 tar- r pin Plat'r.g sper f * ’• 
idmt.cal to taper pin ter.it.nj! 
above Catalog Numbers. Unpl.f-'i 
4230C*. Nickel Plat 1 A? 31 03 
Gc'd P:.*t-.d 4?3G v- 


used to terminate several w res of 
internal equ'pment wiring at one 
pomt Side vent in taper pin per 
rruts easy soldering of wire 
endings Plating specif icat.ons 
identical to taper pm terminal 
above Cataln- Numbers Unplated. 
425004. Niunel PlaVd. 425105. 
Gold Plated, 425030 


Used with shunts be'ow to shunt 
contact springs on rear of rere'v-.r 
panel Plat ng specific :* ;i id n 
tical lo taper pm terminal a* 
Catalog Numbers Unpiated 
422004. Nickel Piatt i 422105 
Gold Plat-d 42203*3 
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TAPER PIN RECEPTACLES 


STRAIGHT SHUNTS 


STRIP SHUNTS 


DIAGONAL SHUNTS 




flTtLLtLTl^All'JjTTI 



Used w th taper p’ugs a^d or P'f 
term r.a's to sh„n* adjacent posi- 
tions of contact springs on tea' of 
receiver panel. Contact spring 
spacing is .250" on alt models. 
Made of phosphor bronze, with 
plating same as taper pin terminal. 


Cxtaiop Numbers: 

Unfitfd 

■ Nickel Gold 

( 2WT Center* 

) 

<05300 

, £08101 £08032 


S' ...re as she ah at eve are also 
a. - l.;t’e in strip form S L un*s are 
on 250" ernters and cover 4C con- 
secutive positions on the receive:. 
SHjnts may be cut to length as 
recJrfd Catalog Numbers: N : ckel 
1:74?:. G: d 4 i 7402 


Used with taper plugs and/or pin 
terminals above to shunt adjacent 
diagonal contact springs on rear of 
receiver panel. Piling specifi- 
cations identical lo taper pin ter- 
minal above. Made of phosphor 
bronze. Catalog Numbers: Un 
plated. 4C9300; Nickel Plated, 
409101: Gold Plated, 409032. 


HAND CRIMPING TOOL 


TAPER PIN 
INSERTION TOOL 


TAPER PIN 
EXTRACTION TOOL 



Used to enmp taper pin terminals 
series 1 57-18 ' 20/ 22 to internal 
equipment wiring Tool is crimping 
cycle controlled to assure the 
quality of the four indent crimp. 
Catalog Numbers: Crimping Tool 
Frame, 452000, Taper Pin Posi- 
tioner, 452001; Gaging Pin, 452002. 



Used to insert all taper pin ter- 
minals. Tool provides (cr manual 
•nsertion of pins into contact 
springs. Tool is spring controlled 
to give a constant insertion energy 
and to limit compressive stresses 
in the board to a safe level. Cata- 
log Number: 413001. 



For use in the removal ot all taper 
pin terminals with the exception of 
multiple taper pin Catalog Num- 
ber: 415000 


CFE TECHNICAL DATA 


Micro-Measurements (19612) 
Strain Gage 


EA-13-125-350 (typical) 


4-18-1 
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1 GENERAL INFORMATION I 


ORIGINAL PAGE 18 




STRAIN GAGE CODING SYSTEM 



!N 

3 . 

£ 



STANDARD STRAIN G^dE SELECTION CHART 
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CFE TECHNICAL DATA 


Research, Inc. (09327) 

Potentiometer, Cable (3.5 inch) 4046-3 J s 
Potentiometer, Cable 7101-16 
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DISPLACEMENT 

TRANSDUCERS 

For Remote 
MEASUREMENT 


SIGNAL VOLTAGE 


FROM 


• LINEAR MOTION 

• DISPLACEMENT 

• DEFLECTION 

• SEPARATION 




, 


u — 


POTENTIOMETRIC DISPLACEMENT TRANSDUCER 

A potent iomctric displacement transducer offers a simple means for remotely measuring deflection or relative motion in 
both static and dynamic applications. The transducer, when energized from any stable voltage source, can provide a 
precise r'ectrical signal proportional to the actual physical displacement of the subject. This signal can be used to monitor 
deflection or to provide feedback information in automated closed-loop servo-systems. 

A wide selection of displacement ranges Ci" up to 144') is offered in this series of compact, versatile designs tacb trans- 
ducer basically consists of a flexible steel cable wound on a precision reel directly coupled to a potentiometer The linear 
action of exlending the cable is translated into a corresponding movement of the potentiometer wiper arm with negligible 
hysteresis, providing excellent measuring accuracy and resolution. P.e cable retracting action is obtained from a self- 
contained constant force spring motor. The compact aluminum cases are designed for rugged service and versatile mounting 

Typical applications include aircraft structural loading tests, tensile elongation tests, signaling missile stage separation, rail- 
road car in-transit sway measurement, and monitoring or controllm* vtr ti.iwiou in process machinery 


FEATURES 

• Wide selection of displacement ranges. 

• Compact, easily mounted cases. 

• Wirewound potentiometer for high power 
levels. 

• All ball bearing construction. 

• Zero backlash. 

• Standardized AN electrical connector, 
including mating receptacle. 

• Provision for operating at elevated ambic.it 
temperature. 


- i3 




MODEL 4046 



MODELS 
6704 AND 6705 


0-3V4 INCH RANGE (0-9CM) 

This miniaturized transducer is easily 
mounted on any of us six surfaces Resolu- 
tion and measuring accuracy have no! been 
sacrificed in achieving its reduced size 
Multiple units can be stacked to form a 
compact hank of transducers A pre-loaded 
variable force spring motor provides cable 
tension All moving parts use ball bearing for 
long life. Forced air cooling allows Shis 
transducer to be op -ated at ambients as 
high as 5<HC F This unit has 6(1 inches of 
Teflon jacketed connector wire 


0 4 FOOT RANGE (0 1 2M) 

This model is built to operate in high 
ambient temperatures without additional 
cooling A special high temperature potenti- 
ometer. operable to 400 ‘F. is directly coupled 
to a ball bearing-supported cable reel A 
hit'll temperature constant force spring 
motor develops a cable tension force of 6 
pounds through a gear tram An internal 
chrome alumcl thermocouple has lead wires 
to ihc connector for moi.-.jring the trans- 
ducer temperature 

Model 6705 is identical but uses z standard 
linear potentiometer as a cost saver where 
operating temperatures are not expected to 
exceed 200* F 


0 12 INCH RANGE (0-30CM) 

The 7|lX' is a “Separable Cable" Model which 
permits the complete removjl of the extension 
cable slightly beyond Us maximum range with no 
increase m force After separation, the potenti- 
ometer reiums to a zero signal condition A mechan- 
ical stop equipped with a shock absorber prevents 
damage :o the component pans 

Mode! 7101 is the less expensive companion to 
the 7100 and features a fixed extension cable that 
docs not separate from the case Measurements 
to 16 irehe-s are possible with the 7|0! Both 
models incorporate safety teaturcs to prevent dam 
aging parts in the event of cable breakage or misuse 


0-12 FOOT RANGE (0 -3.7M) 

This popular transduce: is built for rugged service, 
vet olfers a fast response rale from low inertia 
components The black anodized cast aluminum 
case houses a constant force spring motor for uni- 
form cable tension throughout its full range An 
over-running clutch protects the potentiometer in 
the event of over travel or cable breakage Air 
cooling provisions are standard on all models for 
operation in 500 ■ F environments A supply of Mi 
to '00 pst air is all that ts required for air cooling 

Also available in an infinite resolution film-pot 
mold 



MODELS 

7100 AND 71C’. 



MODEL 4040 


0-9 -00T RANGE (0-2 7M) 
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This rugged transducer offers long displacement 
ranges and high cable tensions All components 
are designed for heavy duty service and have a 
higher inertia! load and a lower response rate than 
other models. 

An internal copper-con 'antan thermocouple can 
be used for monitoring transducer temperatures 
It also has provisions for closed circuit air cooling 
through the two r '• NPT ports in cave 



MODEL 6322 









404U- 'h 
404C- 1 
04 

4040 -3 
404 
404 
404 
404 
4040-8 
404 

4040-10 



6705-5 

6705-14 

6705-48 


6322 -4 
6322 -6 
6322 -9 


72 213 4 

108 274.3 


1000 - 3°, 
\ 


Models shewn in bold type are generally available from stock: 
X Other values and tolerances available 
3 At operating temperatures up to 104 F 

3 Acce'era*iO>! o* cable during ret r set ion by the internal spring motor 
Extending acceleration can be greater 


j Life based on minimum usefu' life of spring motor in continuous 
operation at maximum rate over maximum range Useful life of 
remaining components is 250.000 cycles 
1 Furnished With special lubricant for operation from 70 F t 
- 100 F when so ordered 
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TRANSDUCER SELECTION TABLE 






































































































HOW IT WORKS 

A gotentiemeier is a voltage div ider A voltmeter connected 
from one end of the resistance element to the wiper indi- 
cates a voltage that is an exact percentage of the supply 
voltage as determined by the position of the wiper on the 
resistance element The position of the wiper is accurately 
determined by the distance the cable is extended. 

Example Model -KMO-lO Transducer (0-10 foot range!. 
Extension cable retracted - voltmeter indicates 0 volts. 
Cable extended 5 feet - voltmeter indicates 50% of full 
output voltage. 

Cable extended 10 feet - voltmeter indurates KKV of full 
output voltage. 

NOTE: Full output voltage is approximately of supply 



RESOLUTION 

The resistance of a potentiometer 
changes by small steps as the wiper 
contacts each loop of a wt rewound 
resistance element The output volt 
age changes by corresponding steps 
as the wiper rotate Resolution as 
listed at the specification tabu r 
travel resolution or the cable tiavel 
required to advance the wiper owe loop 


v RESISTANCE 
X ELEMENT 


WIPER 




LINEARITY 

The bes- pc enoometers available do not offer exact linear resistance con 
ditions through sis'- full travel of the wiper The theoretical resistance 
reference late n drawn through a plot of actual resistance values stub tbsi 
the cna-ireure deviations from the reference line are mtreinuied These 
reatinrure deviations are expressed as > percentage of the full output voltage 
and are shown tr. the specification table in the linear ' itr.n The results 
of this reethod of linearity determination are known as * m — rndem lineanty " 
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DISPLACEMENT (TRAVEL- 


DISPLACEMENT 



•^NON-STANDARD TRANSDUCERS 


Mod*/ 6704 hat H Jo **ch ronae* 
■rtfh an adfuUable tprtflf lo »der< 
**Cara*oid” coaled heel protected 
pro bo to doted ipffimtfl dup/ace 
rrrmrl% m ■ rad'anf h««(inf chamber 


Model 75:i hat a 24 inch enge with 
a itparabit cab'e and latching roe' 
conrafied m a aea led encloeura l Jt+d 
in * bra*'ng and dual* environment* 


Mod# 4041 hat a 24 inch ra«f* utiiu 
ing a linear type p«»enr»omata/. anc 
foe? an automata afrofto uf»Cow 

pim. uator rod 


BOX 24064 MINNEAPOLIS MINNESOTA USA 55424 


/ 

! 

f? ■ ■ ■ 


ff-— 

Tj 

i* ’ 

• i • 


A Ul- 1. 1 a^JiTT * l- 


Meetunnf structural defWc t*o«* during 
combined dynamic loading and haat 
trtg tnh with Models 4040 or 4046 

Sifna'ni payload or staaa eeperefton 
Character rtfre with the model 7100 
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MODEL 4564 

DISPLACEMENT 


INDICATOR 


Description: 

The Model 45(4 Displacement Indicator ia a combination digital 
indicator and poutr supply for use with the Research, Inc. 4000 
and 7000 series Linear Displacement Transducers. It consists of 
a bipolar 10.995 volt digital (4>i digits) voltmeter and a * 15 
volt power supply. Full lero or span adjustments, plus seTective 
decimal placement, allows calibration for decical display of any 
engineering unit of sms jrfint having a linear relationship with 
the extending cable of the Displacement Transducer. 


original page is 
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Features: 

• Direct digital readout of desired engineering units: inches, 
feet, degrees, meters. 

• lero and Span adjustment for calibration to desired engineering 
units, accessible from the front of the case. 

. Operates on 115 V.A.C., (0 HI low currant (optional 240 V.A.C., 
50-40 Ml). 

- Binary codetl decimal output - serial standard - isolated p rallel 
(optional.} 

• 4S digit readout (0-19999) . 

. Repeatability * .14, accuracy • .It with ♦ 59 voltage shift 
(dependent on accuracy of initial operator calibration). 

• Seven bar liguid crystal display. 

• Beach or panel mount versions available. 

Option: 

0 -- Parallel Binary Codad Decimal output of engineering units 
displayed on meter. 



RESEARCH INC 

■OX 24004 MINNEAPOLIS MINNESOTA USA 95424 


D54T.1 



CFE TECHNICAL DATA 


Rosemount, Inc. (04274) 

Signal Conditioner, OAT 
Transducer, Airspeed-Altitude 
Transducer, Outside Air Temp 


510BF65 

542K2 

101F 


4-20-1 
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PRGDUCT DAT* SHEET 2038 


SIGNAL CGI:DIT!0kH 4G 
AfTIIFIER 


Linear 0 to 5 VDC output 
with platinum resistance 
!l mpi rature sensors 



RSS error less than ±0.4% FS 
(ambient temperature range 
-6 5 Z F to +2I2 C F) 

Output-supply 
voltage isolation 

PCATifsi^M 

HMPtNATgte 

SEMSO* 

DESCRIPTION 

The Model 510BF signal conditioning am- 
plifier is designed to provide accurate, linear 
0 to 5 VDC output signals from platinum resis- 
tance temperature sensors while operating ia 
severe aerospace environments. Model 510BF 
is built around a carrier type amplifier which 
has much better stability than a straight DC am- 
plifier over wide ambient temperature variations 
and long periods of time. This unit also contains 
voltage regulation, resistance bridge, lineari- 
zation, output -supply voltage isolation and out- 
put limitation and protection circuitry. All cir- 
cuitry is solid state. Model 510BF and a plat- 
inum resistance temperature sensor make a 
complete temperature measurement channel. 



ELECTRICAL BLOCK DIAGRAM 


OTHER MODELS 

Other Model 510 type signal conditioning am- 
plifiers are available with the following features: 

• Resistance input from other types of resis- 
tance temperature sensors. 

• Millivolt input from temperature, pressure 
or strain sensor resistance bridges or ther- 
mocouples. 

• 115 VAC supply voltage. 

APPLICATIONS 

• Aircraft, spacecraft and rocket systems. 




» 


Rosemount 


CoptrigM Roscmounl Int.. 1967,1973 

•U.S.Piirnl No. J,J4I,«35. 
forngn pMents <»jur<J o* prndi ig. 
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MODEL 542K 

ALTITUDE/AIRSPEED 

TRANSDUCER 



Three high level DC out put signals 

o Altitude: - 1 .000 to 40.000 feet 

• Indicated Airspeed : 125 to 550 or 75 to 350 knots 

• Impact Pressure (q c ): 0.75 to 17.16 ” or 0.27 to 6.29’’Hg 

Solid state, modular construction 
Rapid, critically damped response 
0.02% relative (hold) accuracy 


INTRODUCTION 


Rosemount's Model 542K Altitude/Airspeed 
Transducer is designed for use in RPV and air- 
craft flight control systems where precision air 
data measurements are required at reasonable cost. 
The transducer is a flight proven solid state design 
that provides outputs proportional to barometric al- 
titude, indicated airspeed, and impact pressure 
(q c ). Rosemount's patented* capacitive pressure 
sensing capsule is used in the Model 542K and 
provides infinite resolution, superior repeatability 
and negligible hysteresis. These three parameters 
determine inherent relative accuracy of the trans- 
ducer, and therefore 'argely establish the sensitiv- 
ity and responsiveness of the basic flight control 
system. Excellent relative accuracy ensures that 


the aircraft will maintain level, constant airspeed 
flight when the autopilot is engaged. It also assur- 
es that the aircraft will return precisely to a pre- 
established flight condition after completion of a 
programmed maneuver or if disturbed by turbulence. 

TYPICAL APPLICATIONS 

• RPV and Aircraft Flight Control Systems 

• Special Purpose Test Instrumentation 

• Flight Test 


Rosemount 


Copyright Rosemount Inc., 1973 
•U S. Patents 3.195,028, 3.271,669 ind 3.318.153. 
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operating range 

The 542K Altitude/Airspeed transducer pro- 
vides high level dc output signals proportional to 
barometric altitude, indicated airspeed and impact 
pressure (q c = Pj — Pg), while operating over a 
flight envelope of —1,000 to 40,000 feet altitude, 
for indicated airspeeds ranging from either 125 to 
550 knots or 75 to 350 knots. 

OVERPRESSURE RANGE 

The transducer will withstand static (P s ) and 
impact (q c ) pressures of 150% of full scale operat- 
ing pressure without damage or performance degrad- 
ation. 


Operation over these flight envelopes estaD- 
lishes the following air data pressure ranges: 



542X1 

542X2 

Sialic Pressure (P s ) 

5.54 10 
31.02'hg 

5.54 to 
31 02 hg 

Total P't-.-sure (P|> 

6 29 10 

5 81 to 

46 18 "fig 

37.30 'hg 

impact Pic-ssurc- (Qc) 

0.76 to 
17.16 "hg 

0.27 to 
6,29"hg 


sprxirickucs — 


RELATIVE ACCURACY 

Relative accuracy is defined as the root-sum- 
square total of resolution, repeatability, and hys- 
teresis errors. It defines the accuracy with which 
the transducer can hold constant altitude and air- 
speed flight, irrespective of the absolute accuracy 
of the transducer. 

These three parameters are inherent design 
characteristics of the pressure sensing capsule. 
Because they are a function of sensed pressure, 
they are nonlinear with respect to altitude and air- 
speed. Listed below are relative accuracies for 
the three output signals, based on the root-sum- 
square total of the following errors: 

Resolution: ±0.005% of f.o. pressure 

Repeatability: ±0.010%. of f.s. pressure 
Hysteresis: ±0.015% of f.s. pressure 

RSS TOTAL: ±0.02% of f.s. pressure 




operating 

POINT 

RELATIVE 

ACCURACY 


h 

-1,000 Feel 

20.000 Feet 

40.000 Feel 

±5.6 Feel 
±10.8 Feel 
±23.4 Feel 

542X1 

IAS 

125 XIAS 
250 X 1 AS 
550 X 1 AS 

±0.28 Xnots 
±0 13 Xnols 
±0.05 knots 


Qc 

0.755 10 17.159 "hg 

±3.43 x 10~ J "hg 


h 

-1,000 F;el 

20.000 Feel 

40.000 Feel 

±5.6 Feel 
±10.8 Feet 
±23.4 Feel 

542X2 

IAS 

125 XIAS 
250 XIAS 
350 XIAS 

±0.17 XnolS 
±0.05 knots 
±0 03 knots 


Qc 

0.270 to 6.286 'hg 

±1.26 x 10~ 3 "hg 


OPERATING ACCURACY 

Operating accuracy includes resolution, re- 
peatability and hysteresis errors, as well as non- 
linearity, calibration tol?rances and the error due 
to ambient temperature variations over the operating 


temperature range of —45° F to 160° F. It defines 
the maximum error band limits of the transducer, 
exclusive of vibration and acceleration errors, 
which are transient in nature and can be minimized 
b> proper mounting in the vehicle. 


Operating accuracy of the 542K is as follows: 


OUTPUT SIGNAL 

O p ERAT!NG ACCLRACY 

h 

± (40 Feet + 0.7% of Rdg) 

542X1 IAS 

± (3.5 Xnols or 1.0% o' Rdgi 

Qc 

± (0.5% of f.s. 1.0% of Rdgi 

h 

± (40 Feet + 0.7% of Rdgi 

542X2 IAS 

± (2.5 Xnols + 0.4% of Rdgi 

Qc 

± (0.5% of f.s. + 1.0% of Rdgi 


TIME CONSTANT 

The output signals reach 63% of their final 
value within 20 milliseconds after application of a 
step pressure change. 

WARMUP TIME 

The transducer is operational at turn-on. How- 
ever, a five minute warmup time to allow for equip- 
ment stabilization is recommended prior to starting 
quality assurance testing. 

POWER SUPPLY EFFECT 

Power supply effect is ±0.025% of full scale 
output per volt of variation of the +28 vdc input 
voltage. 

VIBRATION AND ACCELERATION SENSITIVITY 

Vibration and acceleration sensitivity, in the 
most sensitive axis of the transducer, will not ex- 
ceed ±0.035% of full scale static pressure (Ps) 
per g, and ±0.045% (542K1) or ±0.095% (542K2) 
of full scale impact pressure (q c ) per g. It is rec- 
ommended that the transducer be mounted such that 
the most sensitive axis of the transducer is in the 
lateral plane of the vehicle, since the g sensitivity 
of the transducer is approximately ten times less 
in either of the two least sensitive axes. 


r 


r 


* 



2 Rosemount 



ORIGINAL PAGE IS 
OF POOR QUALITY 



vr»C *=■ V DC STARE ti i AS qc S’CNAl CASE Stare 

RETURN OUTPUT OUTPUT OuTPUT RETURNS 


ELECTRICAL SPECIFICATIONS 


ELECTRICAL INTERFACE 

An electrical interface diagram, including con- 
nector pm designations, is shown in Figure 1. 

INPUT VOLTAGE 

-+28-4 vdc, at 4 watts maximum, per MIL- 
STD-7C4A for Equipment Category B. 


OUTPUT VOLTAGE SIGNALS 



cn * pi ’ 

O^kAT’SC , 

OL'TPtt SIGNAL 

« OlTPL'T SIGNAL 


S’ONAL 

RANG! 

VCXlAGt CkADltNl 

VOUACt HANCl 


h 

-1 OOP 10 40 POP frrt 

0.2m%/loot 

0 000 10 A.70P vdc 

54?M 

IAS 

125 ic 5>0 Knots 

10mv 'knot 

1 2 SO lo S 500 vdc 


<Jf 

0 7SS 10 V 159 'h* 

0 4v/ "h| 

0 302 lo t> W>4 vdc 



-VO-’" >0 4C OX left 

0 Jmy 'loot 

0 000 lo 8 ?00 vdc 


IAS 

75 In *'»n knots 

?0mv/lnot 

1 500 lo 7 000 vdc 


Q t 

r rr. to t, h* 

i 0* ' ’h* 

0 270 to € ?W> vdc 


OUTPUT SIGNAL CURRENT CAPABILITY 

Each of the output signals will supply current 
to load impedances of 10T)°0 ohms or higher. 


OUTPUT SIGNAL IMPEDANCE 

Each of the output signals has an impedance 
of less than 10 ohms. 

OUTPUT SIGNAL NOISE 

With the 28 vdc return externally connected to 
case ground, noise on each of the output signals 
shall not exceed 10 millivolts peak-to-peak at the 
internal oscillator frequency ot approximately 400 
Khz. Noise at all other frequencies shall not ex- 
ceed 5 millivolts peak-to-peak. 

OUTPUT SIGNAL ISOLATION 

One common signal return is used tor all three 
output signals. However, each output signal is ob- 
tained from an integrated circuit amplifier so that 
a short circuit applied to any one output will not 
adversely affect either of the other two outputs. 


INPUT-OUTPUT ISOLATION 

The 26 vdc input power leads are electrically 
isolated from the output signal leads by 100 meg- 
ohms minimum at 100 vdc. However, it is recom- 
mended that the 28 vdc return (pin 2) be externally 
connected to case ground (pin 8) to minimize out- 
put signal noise. ■ 

INSULATION RESISTANCE 

Insulation resistance between ihe -+28 vdc in- 
put power leads and case ground is 100 megohms 
minimum at 100 vdc. Insulation resistance between 
all signal leads tied together and case ground is 
100 megohms minimum at 50 vdc (50 vdc is the 
voltage rating of infernal ceramic capacitors con- 
nected between signal circuits and case ground). 


ENVIRONMENTAL 

SPECIFICATIONS 

OPERATING TEMPERATURE RANGE 

The transducer is calibrated for operation over 
the temperature range of —45° F to +160° F. 

NON-OPERATING TEMPERATURE RANGE 

The transducer may be stored at any tempera- 
ture between -65° F and +160° F. 

VIBRATION 

rtO.1” double amplitude, or 5 g's, from 5 to 
2000 Hz, while operating. 

ACCELERATION 

10 g’s, all axes, while operating. 

SHOCK 

15 g’s, 11 milliseconds, half-sine shock 
pulse, while operating. 
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nr POOR QUALITY 


CONNFCTOR 



f.iECHAi'.’ICAL SPECIFICATIONS 

CONFIGURATION 

A dimensional drawing of the 542K1 is shown 
in Figure 2. 

FINISH 

The aluminum enclosure is black anodized per 
Ml L-A-9625. 

WEIGHT 

Transducer weight is 2.0 pounds maximum. 

MOUNTING PROVISIONS 

Four point attachment is provided as shown in 
Figure 2. 

PRESSURE FITTINGS 

The static pressure (Ps) fitting is a 1/4" O.D. 
hose fitting and the total pressure (Py) fitt : 'g is a 
3/16” O.D. hose fitting as shown in Figure i. 

ELECTRICAL CONNECTOR 

The connector is an M24308/3-1 (Cannon P/N 
DEMM9P), as shown in Figure 2. 

INTERNAL CONSTRUCTION 

The transducer is constructed using plug-in 
circuit cards and easily removable pressure sens- 
ing capsules. Modular construction, used to facili- 
tate assembly and maintenance, is illustrated in 
Figure 3. 


Rosemount i nc . 



FIGURE 3-INTERNAL CONFIGURATION 


QUALITY ASSURANCE 

GENERAL 

Rosemount’s quality control system conforms 
to MIL-Q-9858A, MIL-C-45662A, NASA Publication 
NPC 200-3 and Federal AviaMon Regulations Part 
21 and 37. 

INDIVIDUAL ACCEPTANCE TESTING 

Each transducer is mechanically and electri- 
cally inspected for good workmanship and proper 
operation. Calibration data is recorded at a mini- 
mum of five points at room temperature for each ot 
the three output signals. A copy of the calibration 
date is supplied with each transducer. 


POST OFFICE BOX 35179 MINNEAPOLIS, MINNt SOTA 55435 


PHONE (612)941 5560 TWX 910 576-3103 TELEX: 29-0183 CABLE: ROSEMOUNT 
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IP-I2T WAFER (SPARE) 

CONTROL WAFER FOR CUSTOMER USE 

(HOMING) _ (SUPPLIED ONLY ON REQUEST) 






NOTES: 

1. The ScanCo transducer (P-a'ucer) cap does the following: 

A. fVotects diaphram. (Membrane) 

8. Insures that the P-ducer is adjusted to the "* u" traveling 
volume required for high speed scanning. 

CAUTION: P-ducer is fragile and expensive, handle with 
care. Do not over pressure by comoressing trapped air during 
cap instpllation or removal. Do not touch the membrane. 

Coat "O" rings with a thin layer of Dow Corning high vacuum 
silicone grease before installation. 

Use ScanCo *1848 cap for Bell & Howell (CEC) and ScanCo 
*PDCR4 P-ducers, and also drop in ScanCo *1009 (black 
anodized) ring cbove P-ducer before installing retainer. 

For Model L Scanivalve, use ScanCo *1927 cap for 5/8 in. 
dia. Bell & Howell (CEC) P-ducer. 

For Model 24C Scanivalve, use ScanCo *2227-1 cop for 
Statham P-ducer ond SconCo *2228-1 cap for Bell & Howell 

(CEC) P-ducer. 

7. This fitting procedure does not apply to Druck *PDCR22 trans- 
ducer. The Druck 'PDCR22 is manufactured with its own cap. 
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MACHINE THIS SURFACE TO FIT 
CAP TO A PARTICULAR 
TRANSDUCER 



SCANCO* 1847 CAP 
(Note 1) 



VINYL TUPING FOR 
REFERENCE PRESSURE 
(SCANCO* VINl-Co3) 


P-DUCER CABLE 


P-DUCER RETAINER 
[(TIGHTEN FINGER TIGHT 
SCANCO* 1004-2C 


P-DUCER CONNECTOR 


ELECTRICAL PINS FROM 
STRAIN GAGE 3RIDGE 


STATHAM PL131TC-XX-250 
.SPEC. 17274-XX DIFFERENT' 
] I P-DUCER SHOWN 

SCANCO’ 0995-.4C0X.57; 
RING (Nore 3) 


K SCANCO* 0995-.029X.1C9 

i "O" RING (Note 3) 


.001 in. 
or .025mm. 
or a cigarette 
paper 



P-DUCER CAVITY 


ACTUAL SIZE 


4X SIZE 


Copyright 3-1971 By Sconivalve, In: 



ANGULAR POSITION TRANSMITTERS 

/~1.19Dia. 1.19 Dio. 

* / 

/ 


\ 


,—1.69 Dio. 
66 Dio. 





Phasing Pin—. 




/—Re tat 


ainer 


Tube Marker, Slide Wire, 
STM & SW200 Combination 


.47 


r i 


F^ts drives mfd. 
after Jan. ,1966 


SPECIFICATIONS 


Binary, Binary Coded Decimal, Decimal 


Contacts: Rhodium plated slip rings and commutators. Wipers are made of Pallney *7 olloy. 
Current: 10 milliamps maximum, non-inductive ond sliding, or 900 milliamps non-sliding. 

Temperature: - 60° to 4 125° C. 165° C. on special order. 

TUBE MARKER 


'“M is a commutator type switch which closes eqch time the Sea 'alve is oriented to a port. 

..,S transmitter has one unique insulated bar which corresponds . « Scanivalve position zero 
(tube 48). This dual purpose Xmitter can be operated asOscillogr-ph Tube Marker by dropping 
the 10s lead wire. It then operates the same as Standard Tube Marker except every tenth bar 
is missing. 

SconCo * JSTM or ScanCo * JOTM dual purpose transmitter 

SLIDE WIRE 

1 ohm, 360° - ScanCo ^ JSW1 — — for slaving an X-Y plotter 

200 ohm, 358° - SconCo 8 JSW200 — — for analog position signal 

DIGITAL 


JSTM and SW2C0 Combination 

The STM's pulse Is used to trigger a digitizer twice. First, digitize the pressure signal, 
second digitize the analog position voltage on the SW200. 

SconCo * JSTM & SW200 --for slaving a digitizer to motor driven Scanivalve 


Binary Code 

JSc opCo* J BINY- -- -»_use with ste pper driven Scanivclve 

{ Binary Coded Decimal, available in 1248 count or 1224 count. 1248 count is standard. 
SconCo * J12488CD or SccnCo * J1224BCD — -- ---use with stepper driven Scogiyolv 


/ on 

*4 


cirr.ol-Base 10 Code 
wcanCo 8 JDCAAL — ■ 


use with stepper driven Scanivalve 


NOTE: These transmitters ore mountedon the Scanivolve drive and located inside the Sccni- 
volve case. To advance or retard the transmitter, the drive has to be removed from the cose. 


Cc-vr'-h? to7n u v c 


'•Xt 






SOLENOID DRIVE 

ORIGINAL PAGE IS 



This stepper drive consists of a 12 step, size 4 Ledex solenoid driving a 4-1 gear reducer. This 
combination makes 48 steps per revolution. It auto homes 48 steps in two seconds. Both wafers 
rotate at solenoid rpm. 


Drives manufactured after January, 1966 have means for mounting both the small and large model 
J position transmitters. If you wish to change from small tolc."g_ (digital) transmitters on drives 
manufactured before Januory, 1966, return your drive to the factory to have the threads cut on 
the gear box end. This drive requires 30 milsec. to step and 15 milsec. for spring return. For 
stepping at speeds above 1 0 steps per second, use ScanCo*CTl.R2/52-56,which is a soiid state pulse 
length feed back driving circuit. 

ScanCo * JS - -24 — — — ........ — - wired to double step, wiredfcr auto home 

ScanCo * JS4-43 wired for auto home 


SPECIFICATIONS 


Duty Cycle: 1/4 at 24 vdc or 44 seconds on period. 

Resistance: Stocked with 8.03 ohm coil for operation at 24 vdc. Can be supplied in wide 
range of resitfance on special order. 

Switch Decks: One auto home wafer. One 1P-12T wafer, shorting (supplied only on request). 
Wafer switches have solid silver confects (lubricate with light grease). 

Temperature: -60 C C to 125°C, can be operated up to 175°C (at sol. not ambient). 
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CFE TECHNICAL DATA 


Spsctrol Electronics Corp. (02111) 
Potentiometer, Rotary, 

Single Section (IK) 


Series 708 


4 - 22-1 
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t *.*■?*• -+i : 7" 1 -t ^ ^ conductive plastic 
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■ VIRTUALLY INFINITE RESOLUTION ■ DESIGNED-IN RELIABILITY * 

■ ROTATIONAL LIFE EXCEEDS 20 MILLION SHAFT REVOLUTIONS 
• CO-MOLDED ELEMENT & MULTI-FINGER WIPER PROVIDE LOW NOISE OPERATION 
■ EXCELLENT TEMPERATURE A ENVIRONMENTAL STABILITY 
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Model 708 
Bushing Mount 
Single Section 


Model 708 
Servo Mount 
Two Section 


mtg face 


BUSHING MOUNT 


rr> — i wt l_ 

l— I |1»«S) | 


» J 
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•75 0IA MAX 

l»»l (It OS! 

I i 


MTG EACE- 
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500 

iutoi 


.062 

IVST| 


.7500 

DIA 

(t».#si 

L 


•75 OIA 
mm 


■ 1248 OIA 
017) 

SERVO MOUNT 



TOLERANCES UNLESS OTHERWISE NOTED 

orciM*is- oe>. »NGiti i ?• 

•«S'C dimensions are in inches 
MILLIMETER DIMENSION IN parentheses 
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PRECISION POTENTIOMETERS 


SPECIFICATIONS: (mil-r-mozs Tm Procedures Apply; 


ELECTRICAL 
total resistance 

iMtMiTr (momnoinn 
ROTATION 

pomer rating 


MINIMUM VOLTAGE 
OUTPUT SMOOTH* ’^SS 
MSW.AIION RESiS AMCC 
•ItlfCTAlC P.RENCTH 

iA*t(fr*Ai 

MUSING 

TEMPERATURE COCrriCKNT 
0* RCStSlANCt 

MECHANICAL 

ROTATION 
•EARING WE 

TORQUE IMAXIVl'MS 

AI M (gm CM)] . . 


Iihhn iwp soot? >• sox:; 

Wmu: SUaAutg *. I0S. Stucitl A±Ml 
ll»M ilSS. Suucrel to ±0.1% 

HO* ±v 

Suctm* I I 0 nits it ra*c iaMhI 
AuretoA to >*• 175*C 

AAAiliinil ikiimi 75% if tin lAtiif 
Al MCttAA 1 

• S% MAH 

• 1% AHilW 

1000 mUgUhmt AN*. 500 VDC 
1000 Mil! RMS to Hi Inn 
tomiaiU to |A|TI 
litre ton m>likl« •> wil 
pa»u ii aAi«i Mini ret« it o S 
•i<|»id i l* (Rtf la Stclian 1) 

±400 PPM/*C mumam 


MO* cuMiuuuus 

Salto Mouat OlM k«4'm| 

Rushing Mouot Slotao busting 

1 Starting Running 

.Sum. 1 Suctren 0 10 (7 70) 0 055 (t 12) 

Rushing. I Suction 0.25 (10.00) 0.20 (14 40) 

KocA AAAibuoot Soction 0.10 (7.20) 0.075 (5.40) 


MECHANICAL (CoilL; 
runouts (maximums 


•EIGHT (MAXIMUMS) 


MOMENT Ot INERTIA 

MATERIALS 
NOOSING AND LIDS 

SHAH 

TERMINALS 

RUSHING MOUNT HARDWARE 


ENVIRONMENTAL 

VTRRATI0N 
SHOCK 
SAIT STRAY 
ROTATIONAL LIFE 

10A0 LIFE a. 
TEMPERATURE RANGE 
MOISTURE RESISTANT 


So mo Rotting 

Stott Ronaut (TIR/la ) .R07 (0.051 .007 (0 05) 

Pitot 0*o Runout (TIM) .007 (0.05) .00? 10 05i 

lotaiol Runout (TIM) .00? 10 05) .005 10 1)1 

Stott EnA Plat 005 10.1)1 005(0.1)) 

Stott RoA>ol Pto) .002 (0.05) .004 (0.10) 

Singlo Soclwa 0 i at (17.0 gn) 

Eoct AAAitionol Soction 0 2 at (5.S? gm) 

C Italian) not tomnnoi alignmtut oAAoA station). 

Vitkin ± 1C* Ai ntatiAn 1 terminals 
0 12 gate* 2 gar to aiion vat 


.007 (0.05) .00? 10 05) 
.00? 10 05) .005 10 1)1 


.005 I0.l)> 
.002 (0.05) 


005 (0.!)> 
.004 (0.10) 


Aluminum. aimAilt A 

S lamias) tlttl. uua-mugautic. uussreated 
Ires) gotA plottA 

luahnastal. Inttmol tootl tlttl. Mcktl Rfttttf 
Punt! Nut Ortts Oicttl RlaitA 


.156 torv 2000 Nt 
. 50 G t 
M tuurs 

Suren 70 million shall revolution) 
Rushing 5 million shaft reuolutions 
000 hours 

-S5* Cto +»I5*C 


MARKING UriU tfcftli fce Miartcd with Spectrol uim mode! oo . 

•Rd dote code anti •« etch kection. mistincc. 
tttitURce tolerance, linear it y and terminal identification 


POWER RATING CHART 

(Ratings for cup No. 1. Additional Cups. 
75°» of values shown.) 


RESISTANCE ELEMENT DATA 



RESISTANCE 
VALUE • 
(OHMS) 


MAXIMUM 
VOLTAGE 
ACROSS COIL 
(VOLTS) 


M 40 00 00 TOO 120 140 ISO 

AMBIENT TEMPERATURE ( C) 
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HOW TO ORDER THE MODEL 708 

The Model 708 can be ordered from this specification sheet with a variety of alternate characteristics, as shown above For 
most rapid service on your order, please stale 

1. Model 70S Example-Model 708. Servo. 10K/10K/30K/500H. 4 sections 

2. Mounting type (servo or bushing) Example-Model 708. Bushing. 5K. single section 

9. Total resistance of each section, beginning 

with the section nearest the mounting end. 

4. The number of sections. 

Other characteristics will be standard as described on this specification sheet It special characteristics are required, such as 
special linearity toteronce. special resistance tolerance, extra taps, non-linear functions, etc., please state these on your order 
and allow additional lead time for delivery 


8PECTROL ELECTRONICS GROUP 


Spectrol 


Spectrol Reliance Ltd. 

t h i) 

iutfW’r' \Ans*t»e 

S* risAv. ?»JM • tl Li » 4 K 


Spectrol Electronics Corporation SP Elettronica ape 


1 ?L' \» I U «» Asl’nif 

c«t, 0» If %!..••»* CU'* 9«?JS USA 

(/I JIM » t 4/ • U»4 


Vmi L ,v * '• * i't 
2W »f * f M'i I-' I! a\ 

3l> .A' .'*1 • Till' ,k..\ 





LINEAR MOTION 

CONDUCTIVE PLASTIC POTENTIOMETERS 

O HIGH ACCURACY POSITION INDICATION. 

■ INFINITE RESOLUTION. 

■ VIRTUALLY UNLIMITED PACKAGING 
FLEXIBILITY. 

Speclfol linear-motion potentiometers provide ex- 
tremely accurate position indication with the same 
conductive plastic element technology used in high- 
precision rotary models The adjustment shaft may 
be rotated freely w.thout affecting the voltage output. 
Lir.ca'-mction designs are often used in automatic 
machinery, process equipment, and particularly in 
hydraulic systems coupled directly to an actuating 
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piston. Complete packaging flexibility is offered by 
Spectiol to meet your application needs These Spec- 
trot linear-motion designs also include wirewound 
elements Both element types can be provided with 
non-lmear outputs and electrical taps Mechanical or 
electrical travel can be pro.. d'd in mes: any k-'r.th, 
with either in line or perpendicular shaft extensions 
from the potentiometer assemb'y 


GENERAL SPECIFICATIONS: Listed for reference only. Designs are fitted to application 

requirements: 


BODY STYLES (STANDARD) 
BODY 


Round 

Square 


fi-inch dia 
1-inch dia 
1-mch sq 


SHAFT 

XV inch dia 
Ji-inch dia 
}£-inch d<a 


ELECTRICAL: 

Resistance -ange 

(ohms pei inch ± 10%) 
Resolution 

I j-.:?rity. independent Standard 
•Special to 

Electrical travel (± inches) 
Power rahng 


300 n to 25 K 
Virtually infinite 
± 0 5% 

±0 03% 

1 inch increments throuqh 
12 inches 

.6 watls/inch at 40*C. 


Dielectric strength 


500 volts rms at 60 cps 
from terminals to shall 


MECHANICAL: 

Mechamcal travel: 

Terminal position 

Mounting 

Weight 

ENVIRONMENTAL: (Meets 

applicable specifications of 
MlL-R-39023) 

Operating temperature range 


Coincides with electrical 
travel ± 5j, inches. 

End opposite shaft 
(standard) 

tapped holes front and rear 
2 o z plus 1 o z per inch. 


— 5S*C to + 125*C 


SPECIAL FEATURES AVAILABLE: 

Exira laps, nonlinear functions, electrical and mechanical travel, 
special mounting contigu-ahons. prov.ded with leads or 
connectors, self-aligning snaft. sealed construction, shaft 
configuration. 


*D*oe"Cs 


HOW TO SPECIFY SPECTROL CONDUCTIVE PLASTIC POTENTIOMETERS: 


Any of Specfrol s Conductive Plastic potentiomeier models may cm be used when considering your electrical and mechanical 
be specified to meet your exacting applications This checklist requirements: 


□ Basic Model Senes Model No 

O MiniLine. shm-proMe potentiometers Model No 

□ ELECTRICAL REQUIREMENTS: 

O Resistance and tolerance □ Additional laps (location) 
O Linearity □ Output smoothness 

□ Power rating □ Tempco 

□ Electrical rotation 

□ Required function □ Linear. □ Non-lmear 

□ MECHANICAL REQUIREMENTS: 

□ Type Of mounting □ Servo O Bushing □ Other 

□ Number of additional sections 

D Package dimension requirements 
O Mechanical rotation 
O Torque 
O 'halt extension 
1 0ther special requirements 


□ GENERAL CHARACTERISTICS: 

□ Rotational tile 

□ Temperature range 

□ Special environmental requirements 

□ Spectro! Linear-Motion Potentiometers 

SPECIFIC PACKAGE OR HOUSING CONFIGURATION (BASIC 
DESCRIPTION): 

□ Dimensions: 

□ linear-motion life required (m strokes) 

MECHANICAL: 

O Stroke or Iravcl (inches) „ 

□ Termination method O Sid Terminals □ Leads 

O Connector 

D C ner 

□ Shaft extension (retracted position) (in inches). 

ELECTRICAL CHARACTERISTICS: Use same as Basic Ro'.ary 
Models 


(Spectrot 


»oa coM»irtr disign sssistimci o» ruaiHta mroaMAtiON on *mt atouiNiMCNis not covtaco ev inis oata 
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CFE TECHNICAL DATA 


Sundstrand, Inc. 
Accelerometer 


( 97896 ) 

, Vertical Servo 303T16 


4 - 23-1 
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• NON-PENDULOUS FLEXURE SUSPENSION - NO 
PENDULOSITY ERROR, NO HYSTERESIS ERROR 

• +28 VOLT FOR AIRBORNE OPERATION 
e ELECTRICALLY ISOLATED OUTPUT 

• EXTERNAL RANGE ADJUSTMENT 


• UNIQUE SUSPENSION ELIMINATES SENSITIVITY TO ANGULAR 
ACCELERATION 


nSilylSOT 


Models 3033 and 303T Servo Accelerometers offer the convenience 
and value of multirange instruments. Simply c h anging resistors on 
the accelerometer's header changes the unit’s gain and range 
characteristics . . . enabling you to purchase one accelerometer for a 
specific application and, later, re-range it for others. Now you can 
even afford to stock servo accelerometers. Even more important, 
though, is performance . . . which, in a servo accelerometer, depends 
on the suspension of the internal sensing element, and none 
performs better than the unique patented non-pendulous flexure 
suspension. 


Model 303T offers an integral self-test coil. Current through this 
electrically-isolated coil applies a force to the sensing element and 
enables a valid check of accelerometer functioning prior to use. The 
self-test coil also permits nulling the effect of earth's gravity field for 
low-level acceleration measurements oerpendicular to the earth’s 
surface. 


Copyrgm 19~e, SjnSiVa-ij Data Control Inc 
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MODELS 303B, 303BF, 303T and 303TF SERVO ACCELEROMETERS 


500 - .005 

ye— .315 -.030 CG of Seismic Mess 
- 062 + 005 -.001 

It: 

— + 

l i 

Ip 


.19 -W 

Terminal Cover .32 • 

- 1.750 - 060 - 

- 2 000 — .060 


r — 

""I 

f- 


-/ 


#2-56 Thd 
Deep 



3G3B/BF PIN CONFIGURATION 

+28 VDC 
SIGNAL 

POWER GROUND 
LOW IMPEDANCE 
SIGNAL 

SIGNAL GROUND 
GAIN 



SPECIFICATIONS 
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MODELS 
303B & 303T 


303T/TF PIN CONFIGURATION 

PIN 1. +28 VDC 

2. POWER GROUND 

3. LOW IMPEDANCE 

SIGNAL 

4. SIGNAL GROUND 

5. GAIN 

6. SIGNAL 

7. +TEST 

8. -TEST 


303BF & 303TF 
HEAVY DUTY 


Ranges (lull scale) 

Voltage sensitivity (adjustable) 

Current sensitivity (nominal) 

Output voltage 

Noise: 1 MHz to 8 MHz (less than) 

below 1 MHz (less than) 

DC to 1 Hz (resolution) 

Supply voltage and current 

Electrical isolation at 50 VDC, pins to case 

input to output at 50 VDC 

Linearity (to 5 0 volts any range) 

Hysteresis and repeatability 

Output at 0 g (max.) 

Zero shift with line voltage (max) 

Sensitivity shift with line voltage (max.) 

Temperature range 

Zero shift with temperature variation 

Sensitivity shift with temperature variation 

Transverse acceleration— DC to 5 Hz 

5 Hz to 2000 Hz 

Cross coupling coefficient (pendulosity error) 

Case alignment (to true sensitivity axis) 

Acceleration imit (non-operating, sensitive axis) 

Shock limit (5 msec pulse) 

Weight (with terminal cover) 


—0.5 g to -40 g 
10 V/gto 0.1 V/g 
0.24 ma/g 
to —5.0 V 
5 mV, rms 
1 mV, rms 
5 mic'O-g 

+ 28 . DC -10% ; 40 ma, max. 
50 megohms 
50 megohms' 

—0.05% full scale 
0.0005 g 
-50 mg 
0 005 g/V 
0.05% /V 
— 65’F to +185*F 
0 030 g/IOO’F 
0 01%/*F 
—50 g 
20 g peak 
none 
0 002 g/g 
100 g 

100 g (any axis) 

3 4 oz. 


+0 5 g t o —40 g 
10 V/g to 0.1 V/g 
0.24 ma/g 
to —5.0 V 
5 mV. rms 
1 mV, rms 
5 micro-g 

+28 VDC ±10%; 40 ma, max. 

50 megohms 
50 megohms 
±0 05% full scale 
0 0005 g 

—500 mg (303TF), ±300 mg (303BF) 

0 005 g/V 

0 05% /V 

-65“F to+185’F 

0 150 g/100*F 

0 01%/‘F 

±100 g 

40 g peak 

none 

0 002 g/g 

200 g 

200 g 

3 4 oz. 


MODEL NUMBER 

303 B 

B11 

B12 

B13 

B14 

B15 

B16 

B20 

TO ORDER, Specify: 

MODEL NUMBER (HEAVY DUTY) 

303 BF 

BF11 

BF12 

BF13 

BF14 

BF15 

BF16 

BF20 

MODEL NO. (WITH SELF-TEST COIL) 

303T 

Til 

T12 

T13 

T14 

T15 

T16 

T20 


MODEL NUMBER (HEAVY DUTY) 

303TF 

TF11 

TF12 

TF13 

TF14 

TF15 

TF16 

TF20 

Specify appropriate modal 

Range (nom nal) 

-9 

0.5 

1.0 

20 

5.0 

10 0 

20.0 

40.0 

number to obtain desired 

Sensitivity (±2%) 

V/g 

100 

50 

2.50 

1.0 

0.50 

0.25 

0 10 

factory ranging and/or isolated 

Frequency response (±5%) 

Hz 

180 

270 

330 

390 

425 

455 

480 

test coil Each series 303 Accel- 

Natural frequency 

Hz 

300 

450 

550 

650 

710 

760 

800 

erometer is supplied with Model 

Output impedance (nom.) 

ohms * 

100 

100 

100 

4200 

2100 

1050 

500 

300A9 terminal cover. Model 

Thermal sensitivity (max.) 

%/*F 

.018 

.019 

.020 

.015 

.015 

.015 

.015 

300A1 clamp ring, instruction 

Signal connections (303B) 

pm #s 

4 8 5 

4 6 5 

4 6 5 

265 

265 

265 

265 

manual and calibration 

Signal connections (303T) 

pin #’s * 

344 

364 

364 

4 66 

466 

4 66 

466 

certificate 


’These units supplied with protective ranging only-customer shall adjust range and gain per manual. 



STANDARD 

CASE 

SPECIAL 

TYPICAL OPTIONS WITH 

CASE 

EXTENSION 

CASE 

Special Ranging 

Chart indicating range 6 gain 

y* 

yea 

yes 

resistors for field ranging 

yes 

yes 

no 

Telemetry version 0 to 5 VDC 

no 

yes 

yes 

2nd order filter-low frequency 

no 

no 

yes 

Limiting-I.OV to +6.5V 

no 

no 

yes 


OPTIONAL ACCESSORIES: 


Clamp Ring* .. . Model 30CA1 

End Mounting Adaptor Model 300A2 

Side Mounting Adaptor Model 300A3 

3-Axis Adaptor Model 300A6 

Cable w/connector (10ft) Model 155A10 

Terminal Cover* Model 300A9 


’Supplied with accelerometer. 


Sundstrand Data Control, Inc. 



OVERLAKE INDUSTRIAL PARK -REDMOND WASHINGTON 9BOS2 
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CFE TECHNICAL DATA 

Timex (61515) 

Gyro, Rate, 3-Axis 402405 

Rate Gyroscope, Model CF000 - f'cta 
3-Axis Rate Sensor - Data 
Outline DraWiing 402405-0 
Schematic Diagram 402356 





TIMEX RATE GYRO WITH VARIABLE-ORIFICE 

The mapr components ot this ins. rumen! arc: the gyro- 
scopic element housed in a hermetically scaled cylindrical 
shell (gimN.it filled with an inert gas. the gimbal suspen- 
sion. the gimbal position pickofT and the temperature- 
compensated damping mechanism. The gimbal shell and 
other components are contained in a cylindrical gyro case, 
and are immersed in the high viscosity silicone oil with 
which the case is filled. 

The gyroscopic element is an inertia wheel driven by 
a synchronous hysteresis motor. T.ie co-axial arrange- 
ment of gimbal shell and outer case provides a thin, fluid 
filled annular gap between these two elements, and 
achieves excellent damping of transverse shock and vibra- 
tion inputs Similarly the fluid between the end faces of 
the case and gimbal shell cylinders permits the gyro to 
tolerate high axial shock. 

I he girrhal suspension restricts the motion of the gim- 
bal to rotation about the output axis and provides elastic 



SCHEMAT A DIAGRAM 


COMPENSATED DAMPEP 

restraint in this mode by means of a torsion bar attacheu 
to one end of the gimbal. A shaft extending from the 
ether end is supported by a ball bearing. 

The pickoff niea.uring the angular displacement of the 
gimbal is a rotary vfferenual transformer producing an 
AC output voltage proportional to the angular rate input. 

An outstanding feature of this gyro is the damper 
mechanism, which maintains tbe damping ratio substan- 
tially constant over a wide range of temperatures, as 
shown by the accompanying pic. Rotation of the gimbal 
forces silicone fluid to flow through variable-aperture ori- 
fices. The resulting energy dissipation provides the damp- 
ing action. The resistance tc the flow of fluid is determined 
by the effective aperture of the orifices whic' .. controlled 
by temperature sensitive elements in such a manner as to 
compensate for the large changes in fluid viscosity with 
temperature. 


NOTES 

1. With motor conn rtions as 
»hown. wheel rotates CW 
looking along spin axis. 

2. For an angular rate input in 
the CW direction (looking 
along inpd axis), the gimbal 
rotation is CW (looking along 
output axis), and (he voltages 
at pins 3 ana 7 are nominally 
in phase (pins 2 and (> joined). 


A4 
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RATE GYROSCOPE. DAMPING COMPENSATED. MODEL CD 000 TYPtCU. DATA 


r 



o’* 

i* 


A 


MODEL NO 


CD-010 

C0 04C 

CO 060 

CO 100 

CD 200 

CD-400 N 


full SciK input Rjnjf R 0 -T 1 

dtf sec 

10 

40 

60 

100 

TOO 

4C0 


M-n Detectable Rate 

•«*/ sec 

<001 

<001 

<0 01 

<0 01 

<0 01 

<0.01 


Non-linearity, max 
To Ha'f Sca'e 

% Of F.S 

*0-2 

±0-1 

~0 1 

±0.1 

±0 1 

=9 l 


Ip Full Scale 

% of F.S 

-0 4 

-2 


i2 


±2 


Zero Ofset at 20 ; C . mas 

% 01 F.S. 

0.2 

0.05 

OOS 

0.05 

0.05 

005 


Change o* Zero *iti temperature 

(from 20 ~C to timer extreme of oper 
temp ). met 
a Uncompenuted 

% 8t F.S 

OS 

0.14 

014 

0.14 

014 

0 14 


bl Compensated’ 

% It F.S 

Oil 

0 05 

0 05 

0 05 

0C5 

0 05 


•L'SS Unbalance, mat 

deg se: g 

0 05 

0.05 

0 05 

0 05 

0 05 

0 05 


Hysteresis. mat 

9. of F.S 

015 

015 

0 15 

C 15 

015 

015 


Sca!e factor, nom 

tm rms/ deg 'sec 

140 

140 

93 

56 

26 

14 


Sca'e factor Variation 
a} with temperature” 

%/drg C 

0C7 

0.07 

0C7 

0 07 

0 07 

0.07 


b) with moto: supt ! » necuenry 
C) m ‘n piOcft si^e'y voltage 
d' with pichoft supply frequency 
Total Output at Nu t. max 

mv rirs 

25 

Cirectiy propoMiona 
Direct. y proportional 
Independent”* 

2S 25 

25 

25 

25 


No se. 0 ICO h; , ptak to peak, max 

5. ol F.S 

1.2 

0.3 

03 

0.3 

0.3 

0.3 


Typ.ca. Damping Ratio and tolerance 
over operating ttrr. range 
Undamped Natural frequency, nom r.ai 

Nr 

23 

01 :t0 3 

(See typical damping cu’ve. 
23 29 37 

52 

74 


(operat.ng. at 20-C. 

Sustained Acceleration, max. (any axis. 

1 

» 

50 

CO 

100 

ISO 

>200 


•liner d.rect.om 

Shock, inax Amplitude of 6 miliisec. 

t 

SO 

SO 

100 

15C 

200 

300 


ha'* s ne pa sc 
Vibration. 20 2000 K 

f 

15 

IS 

20 

25 

30 

>30 


Operating Feme Range 

©c 



-55 to +65 




STANDARD Oft RAT INC CONDITIONS. 


Motor ticitltion 



Pickof Excitat.on 

PickoW Secc-dary load leite-na 1 


«OC Mi. 26 * 0 it. two-phase (May be operated from single phase lint with series 
capacitor in leading motor phase . Three-phase motor avai'atne. 

400 lit. sjmct-onited with mote' excital.on PickoP excited from 26 volt supply 
throulh series choke of SO millihenry (nan >, Q =. 15 (mm.) 

10.000 ehm, resist. we. 



• Comrensatc* by means e’ e»le'nai tr-m components 

*• Var.at-or. of Sca t Far’or wtn temce-ature may be reduced to 0 07%,-dei C (at slight sacrifice in scaie factor) by decreasing the 
standa-d 1C, 000 ohm externa load resstanre across the picxoff secondary 
*** ficxclt excited through se ns choke, see Standard Operating Cond. lions. 

NOTES: 1 Spec.a mode's w in tighter tclerances and exceptional ruggedness are available Additional features such as 

seil-tes! capab-'.ly and last run uc ma> be incorporated 

2. Data alive arc- y to standa'd operating conditions (tic. tat. on and load listed at end of tab'e M.ny other oper- 
ating ccnd lions can be accommodated At picxoff excitation trequenc es of *"0 m and highe' the series choke 
can often be om.tled and large: output Signa's may be obtained. 


TYPICAL TEMPERATURE DEPENDENCE OF DAMPING RATIO AND TYPICAL TOLERANCE BAND 



AMAItNI tl>e»tkAnjt! ' . 

( 1 1 1 ) 1 (- 

-*0 -40 -10 0 10 40 AO (0 

AaaSitNT »!M>tkAIuXi C 


TIMEX CORPORATION 


EASTERN SALES WATERB'JRY CONNECTICUT 06720 PHONE (203) 758-1911 TELEX 96 2416 

WESTERN SALES 34 TEJON PLACE PAlOS VERDES. CALIF 90274 PHONE (21 3) 375-9526 AND 9540 TELEX 35-3432 
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THREE AXIS RATE SENSOR 

DC-DC 


• FLIGHT PROVEN, QUALIFIED 


• RUGGEDIZED DESIGN 


• MINIMIZED SIZE AND WEIGHT 


• BROAD APPLICATION USAGE 


• WIDE RANGE OF PERFORMANCE 
AND CONFIGURATION OPTIONS 


TIMEX THREE-AXIS RATE SENSOR OC DC 

This system is a compact three axis (e g . roll, pitch, and 
yaw) rate sensor, comprising three TIMEX rate gyros with 
mutually perpendicular axes mounted together with 
auxiliary components in a single sealed enclosure Except 
for the DC power input (28V ). the system is completely self 
contained The three output signals are DC voltages 
proportional to the angular rate inputs about the respective 
axes. These rate sensors have passed numerous 
qualification tests and have been furnished in production 
quantities for many major military aircraft, missile and 
space programs. 

In addition to the three TIMEX rate gyros, the sensor 
includes a DC to AC power inverter as well as a phase- 
sensitive demodulator, an output filter and a scale factor 
trim for each axis. Ail components are mounted on a frame 
designed for maximum rigidity and minimum weight, and 
the enclosure is sealed against space environments 

The ir . erter delivers precise AC square wave power for 
the excitation of the gyro pickoffs and of the two phase gyro 
spin motors In addition, three isolated windings on the 
inverter transformer furnish the reference voltages for the 
phase-sensitive demodulator- Frequency as well as 
amplitude of the inverter output are well regulated against 
variations in input voltage and against changes in 
temperature This feature achieves exce.lent stability of the 
sensor scale factor under widely varying environmental 
conditions, it aiso eliminates the need for a scries choke, 
which is usually required in the pickoff primary circuit 
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Protection of the inverter against reverse pola/ity input, 
brief short circuiting of the output and against transient 
spikes in the input voltage is provided 

The AC output signal of each gyro pickoff is rectified by 
a phase-sensitive demodulator employing highly reliable 
diode bridges The resulting rectified signal passed through 
a low pass filter which attenuates ripple A resistor in the 
output circuit permits fine adjustment of the scale factor 
The frequency response of the system is determined 
mostly by the frequency response of the gyros (approx- 
imately represented by a second order system with the 
values of natural frequency and damping ratio as listed in 
the data section) and is further modified by the response of 
the low pass output filter. 

The system described is but one of a variety of single and 
multiple axis rate sensing systems made by the TIMEX 
Corporation to meet aircraft, missile and space require- 
ments The interface and configuration characteristics of 
some of many available three axis. DC to DC rate sensor 
models are tabulated for reference Installation information 
for these units is given on the following page 

Furthermore, accelerometers, signal amplifiers, torquer 
and motor rotation self test circuits and other auxiliary 
equipment may be incorporated to meet application needs 
The tabulated data reflect system performance with a 
typical gyro, many other gyros with a wide range of charac- 
teristics are available from the TIMEX Corporation and 
can be supplied with the system. 
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SYSTEM INTERFACE FOR TYPICAL MOOELS 

Oth*r configurations available to comqlv with application n**ds 
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Type Designation 


Type* 

TypeB 

Type C 

Type D 

Excitation 






Voltage 

vdc 

28 + 4.-8 

28 ±4 2 

28 ±4 

28 ±4 

Power. Mai 

Full Scale Output Std 

watts 

18 4 

19 

18 

25 6 

@ + full Scale Rate 

tide 

+ 4.8 

+ 50 

+ 25 

+ 50 

@ — Full Scale Rate 

«dc 

+ 2 

0 

—25 

0 

@ Zero Input Rate 

vdc 

+ 2.5 

+ 25 

0 

+ 25 

Sue 






Dimensions Flange 

inim 

2.88x3 55 

3.28x4 78 

2 52.3 20 

4 76.6 70 

Height 

in 

2 75 

326 

252 

t.89 

Volume 

cubic in 

27 

43 

15 

54 

Weight 

lb 

20 

3.0 

1.6 

1 75 

Connector 






Brand 


Cannon 

Bendu 

Cannon 

Bendu 

Part Number 


MDM 15S 

PTP7H 
14 19PW 

DEM 9P 
DE50904 1 

PT02E 
12 8P 

Mating Part Number 


MDM 15P 

PT06H 
14 19SW 

DEM 9S 

PT06E 
12 8S 

Special Feature 


Wide 
excitation 
volt range 

biased 

output 

minimum 
site and 
weight 

heater 

control 

(opbonal) 


N 


SYSTEM PERFORMANCE (EACH AXIS) WITH TYPICAL GYRO 

Other ranges scale factors, tolerances, etc are available to meet specific customer requirements 

■ ■ I»w rn> ^ RIJ W I ■ M || i > " I r ^p%^i r . a p » .r mm m. — - mm 

• • i ' 


f . ' ; 

^ ik 


‘ ' 




s’ "" _jn 








Mod* 1 Nc 


to 

-UL 

100 

600 

4000 


fuV Scale Infjt Range Norn 

“/sec 

10 

40 

100 

600 

400 


M r Detectab t Rare 

•/sec 

01 

01 

01 

02 

04 


Non lineinty Mai 








Ic Hail Scale 

tFS 

±2 

± 5 

±5 

±5 



tc Full Scale 

tFS 

± 4 

±2 0 

±2 0 

±20 

±2 0 


Zero Onset .& 20 C Mai 

tFS 

±2 

±05 

±05 

±05 

±05 


Change ol Zer o Onset » temp 

tFS 

±12 

± 3 

3 

± 3 

± 3 


Mass Unbalance Mai 

•/sec/g 

OS 

OS 

OS 

10 

35 


Mysle-es's Mai 

tFS 

IS 

IS 

.15 

15 

15 


Scale Factor Not 20h Load 

»»dc/*/sec 

62 S 

62 5 

25 

42 

63 


Scale Factor Variation 








a) *ith lempe-atii'e 

t FS/*C 

0/ 

.07 

07 

07 

07 


b) «ith mp u i *o>tage 

tFS 


within It o' nominal value 



Noise 0 IOC h; peat to peak mat 

tFS 

12 

3 

3 

3 

3 


, ■ typical Damp.ng Ratio and tdieiance 








One- Ope- Temp Range 




4 to 1 0(?lo6 0) 




* Undamped Natu'a! Fre; 

Hi 

23 

23 

37 

91 

234 


nom operat ng a 20 C 


(26) 

(26) 

(«> 

(101) 

<?7Si 


Sustained Acceleration Mai any ins 

1 

50 

50 

100 

300 

>300 


‘Shock Mai (amplitude 6 ms 


50 

50 

ISO 

200 

>300 


hail sine pu’sei 

1 

(100) 

(10C) 

(300) 

(>500) 

(>500) 


• V.-bration 20 to ?000 hj 

1 

10 

10 

20 

25 

>30 




(10) 

(10) 

(25) 

(30) 

( . 35' 


• ’ Ope- Temp Range 

•c 



—30 to +65 





N 


* Values | »en lor he’* Iimei s standa-d- SD and CD Rate Gyro Value: in pirentnese 1 
* * Operating temperature iange can be citended as requited to meet application needs 


arc appUitie to the SO un.t 


TIMEX CORPORATION 


EASTERN SALES 
WESTERN SALES 


WATERBURY CONNECTICUT 06720 PHONE (203) 758 1911 7E L r X 9G-2.TG 

Mt TEJON PLACE PALOS VERDES. CALIF 90274 HHONE (213) 075-9526 AND 9540 TELEX 65 3432 
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TIMEX CORPORATION 
FOR 

Acceptance Test Procedure 1317 A 
P/N k02k05 

THRKK AXIS KATL brA-ac* 

DC Input - DC Output 
FOR 


BELL HELICOPTER 





TIMSXT 
Page 2 

ORIGINAL PAGE IS 
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HSV3SIOIS 


FACE 


PARAGRAHI 


SYMBOL 


A 


3.6 


A 


A 

£ 


DESCRIPTION 


down vas B down, C down vas D down 
down vas F down. 



Data 

Sheet 


Pace 2 


DC output €50°/sec. vas DC output 
filOOVsec. 




J 


KJ 


1. 


2 . 


3- 


3.1 


« 




| 3.2 

< 


3-3 



' TIMEX T 

Pace 3 
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DESCRIPTION 


This specification describes the procedure for testing a Three Axis Ra' 
Cyro Assembly, TIMEX Corporation Part No. 4 02405- 
SPECIFICATION, DRAWING AND PART NUMBER 
TIMEX Corporation 

Outline Drawing: 4 02405 

Electrical Schematic: 402356 

ACCEPTANCE TESTS 
Test Equipment : 

(a) Rate Table - Genisco Cl8l 

(b) Insulation Resistance Tester - James Biddle Megger 

(c) D.C. Voltmeter - John Fluke, Model 803 
(A) forci rmnl Vibrator. Micro OFF! Model 60 

(e) Oscilloscope - Analog Labs. Type 1100 

(f ) VTVK - HP 400H 

(e) Pover Supply - DC t 28 volts. 

EQUIVALENT EQUIPMENT MAY BE USED 
Standard Conditions : 

Unless otherwise stated, the tests 6hall be performed under the follovir. 
conditions: 

(a) In 77° ambient surrounding 

(b) Humidity 955 S or less 

(c) 28 ± 3 Y DC Package Excitation 

(d) Output load 10 K ohms rcsictive 

Natural Freouer.cy cr.d Darning : 





.«C *‘ 
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This test shall be performed on the individual roll, pitch and yav gyro 
before it is assembled into the package. 

0 

Place the Boll .gyro on the Torsional Vibrator and connect to the dampin, 
chassis equipment and energize. Determine the natural frequency and re< 
on the data sheet. Drive the gyro at half natural frequency and deterni 
the damping ratio. The damping ratio shall he recorded on the data shec 
NOTE: Allow gyro to operate 15 minutes at rocn temperature 
before measuring natural frequency and damping. 

Bepeat 3 » 3«1 for Pitch end Yaw gyros. 

Insulation Resistance : (See Figure l) 

Short pins A to B and apply a 100 Volt D.C. potential between pins G end 
C and E, C and G, A and C, A and E, A and G and pins C, A, E and G to car 
The insulation resistance reading shall be 10 megohms minimum in all case 

■Ujjjuo uuieiii.; 

Measure the input current at 31 Volts. Becord the value on data sheet. 
Polarity (See Figure l) 

With A to B vertical, A down, the Roll gyro output shall be positive with 
a CW input. With C to D vertical, C down, the Yav gyro output shall be 
poeitive with a CW input. With E to F vertical, E down, the Pitch gyro 
output shall be positive with a CW input. 
solution : 

With zero rate input, slowly apply a CW rate to the Roll gyro until a char. 
In output is observed. Repeat for CCW input rate. The necessary rate 
shall not exceed .01°/sec. Rejeot for the Pitch and Yaw gyros. 

Hysteresis : 

Apply o 100°/sec. CW input rate to the Roll gyro for 10 seconds and remove 
Read and record the gyro output 10 seconds after the tohlc has com'* *. n rest 

Bepeat for a 100%cc CCW input r*** . lc spread is the 

algebraic differi..ce b-tvc**’ '* ,e ’ vo readings divided by 2. Record on *hc 

data sheet. Re at for the ntch and Yaw gyroo. 
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3.10 


3.11 


KJ 


3.12 


3.13 
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P.C. Output : 

Orient the package so that the Roll gyro Input axis la vertical (B dov 
Measure the output at 0°/sec . rate. Apply a CW rate of 50°/sec. 

Repeat for the Pitch axis (F down) and the Yaw axis (D down). 

Linearity ; 

With the Roll gyro Input axis vertical, B down, apply rates listed on 
the data sheet, recording the D.C. output for each rate. If outside tl 
limits on the data sheet, plot actual vs. best straight line output on 
graph paper. The maximum difference between the actual measured output 
and the best straight line drawn through the output curve shall not 
exceed 150 millivolts. 

Repeat for the Pitch and Yav gyros. 

Output Ripple : 

Connect the AC voltmeter merer: - th" rviput of +v “ w + on* v E v 

Channels and measure the total RIS voltage. Record the values on the 
data sheets . 

Stops ; 

By observing the Roll gyro output and slowly increasing the CW input rat 
above 100°/sec., determine the stop setting by the abrupt change in outj 
sensitivity. Repeat for a CCW input rate. 

Cross Coupling : ' 

Position the package on the rate tabic with the Roll gyro input axis 
vertical, (B down) and measure the outputs of Pitch and Yaw gyros (Null) 
Apply a CW and CCW rate of 100 dcg/c9c. and measure the outputs of Pitch 
and Yaw gyros. (See Figure l). Subtract algebraically the null value f: 
the outputs ot 100 dcg/cec. input and enter the largest value in the 
difference line on the data sheet. Repeat with Pitch gyro input axis vcj 
(E down) or" measure the outputs of Roll and Yaw gyros at 100 dcg/cec. rt 
input . 
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Page 6 ( 


O 


Repeat vlth Yaw gyro input axis vertical (d down) at an input rate of 3 t 
deg/sec. and measure the outputs of Roll and Pitch gyros. \ 
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OF PdOR QUALITY ' TIMEX CORPORATION,. WATER BURY, CONNECTICUT 


Mty. Soec. 698 


i^/IATION: 28 ± 3V D.C, 


IUAUT Y CONTROL FINAL TEST RECORD CUSTOMER P/N 




PARAMETER 

TOLERANCE 


TIMEX P/N ^JOgjjO 

• Lood:_12JL_ 


MEASURED 


Insulation Resistance 


nput Current © 31 V 


olarity and Fnasin 


10 Mers Min. @200 VDC 


CW Input - Positive Outmrt 


CROSS COUPLING 


Vertical 


6 100 den/sec 


1 PITCH Gyro Input Axis 


Vertical 


@ 100 dcr/sec 


yro In nut Axis 


Vertical 


© 100 der/sec 


inv Max . Dif f . 


NULL 


cw 


ccw 


NULL 


CW 


CC-: 


NULL 


CW 


ccw 


44 mv Max. Diff. 


ROLL 


PITCH 


CHECKED BY INSPECTOR 


j SHIPPED TO, reLL HELICOPTER 


_ APPROVED 

Put 1 rf P 




































TIMEX ' COR PORATION, WATER BURY, CONNECTICUT 


Mfg. Spec. 698. 
T p 1317 a 


QUAUTY CONTROL FINAL TFST RECO RD ClETOhER P/n_ 


l^-IEATIOIij 28 t 3 V P.C. 
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S/N 


TIMEX P/h ^hc 
• LdOd : _ 10 X 


PA RASTER 


toizf\:;ce 


MEASURED 



I CHECKED BY INSPECTOR: 


I SHIPPEO TOt I'.ELICOITEft 


DATE: , 


APPROVEO; 

















CFE TECHNICAL DATA 


l 

Validyne (33107) 

Junction, Temperature Reference TR34-24PP 

Specification Sheet 
Instruction Manual 
Schematic Drawing 
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Features or p 00 * Quality 


Solid slate proportions 1 control 
Temperature stability ±0 1‘C 
Minimum weight, power & space utilization 
Available in 12 or 24 channels 
Power Requirements 22 to 35 VDC 
Draft Shield f^'S'ied 


i- 

i 


Description 

T r-e TR34 's ces'oned to provide a highly stable reference 
u*v f.t'r;:;.; e measurements m app' rat or.s requiring 
a sma'I lightweight system. The solid state temperature 
I cent's. croud. iiiT. .r.-.egral heate- and res’Stance sensor 
I elements aoNe^es the maximum precision tor minimum we.ght, 
power and space uV zahon A rr jtti-rhanne' capacity of 12 

I o r 24 meas-dement c.'cuds che's high reliability at low c^st. 
Prime pewer m vehiC.es and a.rcrah can be used directly 


Optional Features 

12 VDC power 

110 VAC. 400 Hz power 

B'ock temp-e'a’u'e monitor 


Specifications 

Junction Temperature: 

Junction Accuracy: 

Temperature Stability: 
Temperature Uniformity: 
Ambient Temperature: 

Channel Capacity: 

Warm-up Time: 

Power Requirements: 

Power Consumption: 


Mating Connectors 
(furnished): 
Weight: 

Price: 


100‘C standard 

(Optional 10'C above highest 

ambient to 125'C) 

Calibrated premium thermo- 
couple wire matches NBS 
Curves within 0.1 'C 
±0.1 - C 
±0 2’C 

- 55‘C to ~90'C wi'.h less than 
0 2"C reference temperature 
variation 

12 or 24 ch; -mels, junctions 

as specified 

15 mmutes 

22 to 35 VDC 

20 watts nominal during 

warmup 

5 watts nominal normal 
operation 

Input — Cannon DB25S 
Output — Cannon DR25P 
2 pounds avdo (C 91 Kq) 

1? channel S37C-. delivery 4 wks 
24 channel S490 


l 




A 
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INSTALLATION DRAWING 

TR34 Thermocouple Multi-Channel Reference Junction 
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Other Capabilities 

Thermocouple Calibrator ORIGINAL PAGE IS 

Thermocouple Control Un.t Qp pQQR QUALITY 

Digital Transducer Indicator ^ 

Accelerome'er 
Microdarcgraph 

Custom Transducer & Electronics 
Temperature Transducers & Signal Conditioning 
Thermocouple Reterence Junctions 



* 
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INSTRUCTION 

MANUAL 

THERMOCOUPLE 

REFERENCE 

JUNCTION 

MODEL TR34 
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WARRANTY POL I CY 

VALIDYNE ENGINEERING CORPORATION warrants equipment 
of it3 own manufacture to be free from defects in material 
and workmanship under normal conditions of use and service. 

VALIDYNE will replace any component found to be de- 
fective on its return, transportation charges prepaid, with- 
in one year of its original purchase. 

This warranty carries no liability, eitber expressed 
or implied, beyond our obligation to replace the unit which 
carries the warranty. Prices, specifications and designs 
subject to change without notice. This warranty is void if 
the product is subjected to misuse, accident, neglect or 
improper application, installation or operation. 


i 

! ; 


i 



» 
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INDEX 

1.0 General Description 

2.0 Specifications 

3.0 Operation 

4.0 Principles of Operation 

5.0 Maintenance 
Outline Drawing 
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1.0 General ORIGINAL PAGE IS 
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1.1 Description 

The TR34 is a 12 or 24 channel heated-block type 
Thermocouple Reference Junction assembly designed for appli- 
cations in vehicles, aircraft or any system requiring light 
weight, small size, and rugged construction. 

A specified combination of thermocouple metal input 
wires are joined to copper thermocouole wires, and encapsu- 
lated in an aluminum block with a large thermal mass. The 
encapsulation provides good thermal conductivity and elec- 
trical isolation. An external plastic draft shield protects 
the connectors from thermal gradients. 

The electrically heated block is held at the reference 
temperature by a solid-state proportional controller. 

Thermal insulation isolates the effect of ambient temperature 
on the reference junctions. 

The optional block monitor resistor allows remote confir- 
mation of reference temperature. 


1M14 LONDEUUS STREET • NORTHRIOQE • CALIF. >1324 • <213)684 5466 • T*l*x No. 65-1303 
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2.0 Specifications 
2.1 Thermal 

Channel Capacity: 

Junction Temperature: 

Junction Accuracy: 

Temperature Stability: 
Temperature Uniformity: 
Ambient Temperature* 

Warm-up Time: 
Thermocouple Metals: 
Input: 
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12 or 24 channels, junctions 
as specified. 

100°C standard. 

(Optional 10°C above highest 
ambient to 125°C) 

Calibrated premium thermo- 
couple wire matches NRS 
Curves within 0.1°C. 

+ 0 . 1°C 

+0 . 2°C 

-55°C to +90°C with less 
than 0.2°C reference tem- 
perature variation. 

15 minutes 


As specified; 2-wire input, 
maximum 


Output: 

2.2 Electrical 
Power Required: 

Power Consumption: 

2.3 Mechanical 
Size: 

Weight: 


Copper, thermocouple grade. 


+22 to +35V DC; +12V DC or 
110V 400Hz Optional 

20 watts nominal during 
warmup 

5 watts nominal normal 
operation. 


6 . 00"Wx3 . 00"Hx3. 50"D 
(15.3cm x 7.6cm x 8.9cm) 

2 lbs avdp. , (0.91Kg) 


1 M 14 LONDELIUS STREET • NORTt.AIDGE • CALIF. *1324 • (2131 S8644M • Totea No. SS1303 
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3.0 Operation OF POOR QUALITY 

3.1 Unpacking and Installatio n 

Carefully unpack the TR34, noting that the mating 
Cannon DB25 Connectors are packed separately in a zip- 
lock bag. 

Connect the DC power supply (or 115VAC 4 no Hz if 
specified) to the rear connector. Since the TR34 is 
often used in remote locations, no power switch or 
pilot light is included. 

Allow 15 minutes for the block heater svstem to 
bring the block within tolerance at the reference 
temperature. 

Wire the mating connectors and plug in to the front 
panel. Replace the plastic draft shield. 

The TR34 is now ready for use. 

3.2 Input/Output Connections 

Two Wire Input (Typical) 



OUTPUT 


«© 


-o 


+ 
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3.2 (Cont.) Connector W iring 

Thermocouple Circuit Connector Wiring 
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Connector# 1_ 

Channel Input (DB25P) 
Pins 

2 

Output (DB25S) 
Pins 

_3? 

Channel Input (DB25P) 
Pins 

4* 

Output (DB25S) 
Pins 


+1 

41 

13 

41 

41 

1 

-14 

-14 

-14 

-14 

2 

+ 2 
-15 

42 

-15 

14 

42 

-15 

42 

-15 


+ 3 

43 

15 

43 

43 

3 

-16 

-16 

-16 

-16 


44 

44 

16 

44 

44 

4 

-17 

-17 

-17 

-17 


45 

45 

17 

45 

45 

5 

-18 

-18 

-18 

-18 


46 

46 

18 

46 

46 

6 

-19 

-19 

-19 

-19 


47 

47 

19 

47 

47 

7 

-20 

-20 

-20 

-20 

8 

48 

48 

20 

48 

48 

-21 

-21 

-21 

-21 


49 

49 

21 

49 

49 

9 

-22 

-22 

-22 

-22 

10 

410 

410 

22 

410 

410 

-23 

-23 

-23 

-23 


411 

411 

23 

411 

411 

11 

-24 

-24 

-24 

-24 


412 

412 

24 

412 

412 

12 

-25 

-25 

-25 

-25 


Power Connector Wiring (MS102A-14S-5P) 


Block 
Heater Circuit 


ITT 28VDC+ (nominal) 

28VDC Return 
C Chassis Ground 
JL Temperature Monitor Resistor 
JU (optional) 


* In a 12 Channel Unit, Connectors 3 and 4 are omitted. 

1»414 IONDEUUS STREET • NGRTMAIDGE • CALIF. *1324 • U13) 8M-B4S8 • T«*«i » o. 66-1303 
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3.3 Calibration 

Aging of the temperature determining components 
and calibration of the block temperature are done 
before the instrument leaves the factory. 

A simple test can verify the prooer operation 
of the TR34. Build a simple thermocouple of the spec- 
ified materials, connect it to the TR34, and insert 
it in an ice bath of water and ice chips. If the TR34 
is at the reference temperature, the open circuit 
voltage at the output leads will be exactly as indi- 
cated in the 0°C/32°F NBS tables for the thermocouple 
type. 

If the test indicates a deviation exceeding 
+0.25°C from the specified temperature, the TR34 should 
be returned to the factory for repair. 
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4 . 0 Principles of Operation 

4 . 1 Temperature Control Circuit ‘ 

A wire-wound temperature sensitive resistor is 
embedded in the block adjacent to the thermocouples. 

This sensor is connected in a DC bridge circuit whose 
output drives a high gain amplifier with feedback com- 
pensation to provide stable thermal control. The ampli- 
fier drives a power transistor mounted directly on the 
block. The power dissipated by the transistor is used 
to heat the block. 

4.2 Temperature Monitor 

When the optional block monitor is specified, a 
temperature sensitive resistor is embedded in the block 
near the control resistor. The resistor is calibrated 
to measure -c xa et ly -i^H C=ohms- at the specified reference 
temperature. 

4 . 3 Power Supply 

The input DC supply, which is protected against 
inadvertent polarity reversal, is zener regulated to 
+10V DC to operate the control circuit. 

5.0 Maintenance 

The TR34 is not repairak e in the field. If a malfunction 
occurs, return the unit to the factory for repair. 


( 
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Viking (05574) 


Connector, 
Connector , 


Environmental 

Environmental 


VP5/4CE15 

VP3/4CE1S 


T 
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ENVIRONMENTAL PLUG and RECEPTACLE ASSEMBLIES - 
PLASTIC INSULATORS (pins or sockets) 


This section fe.-tuM 
) 1 i r ic ! jd- J as a s- ' j'e 


es the basic plug and ie< eptacle with env'ironmt.-ita! accessories 
i? assembly. 




Cable Plug ~ 

Accessories 

* Bac* S-,ell. f 

t Sea : iog I v 

o - • \_- 

rtrrrjie 


PART NUMBER 



SOL OCR POT 
CONTACTS 


CRIMP 

REMOVABLE CONTACTS 



6 

c 

1 M 

7? 

u 

r 


99 

1* 

i?S It 

95 

99 

•24 1 

(25 11 

1 ?5 

1 75 

|31 7- 

.31 7i 


Socket* I Pm* J Sockets I Pirn 



VIKING ENVIRONMENTAL PLUG ASSEMBLIES 

i 


4 























CFE TECHNICAL DATA 


Wendon (04155) 

Slip Ring Assembly 
Outline Drawing 
Wiring Information 


W84-100 

W84-101 

W84-103 


4-27-1 





ORIGINAL PAGE IS 
OF POOR QUALITY 


ISkSs. .|^C 


4 t f 





^7 

*■ V? 1 ¥ 


, Li j 
i J 



. 

” c 

* 4 




1, 

, i 

\ 

! 

Hf 
> -.^ 


n 

- V 

a 

» !r 

; : 

it 

Liili 

i ! 


»v v > 

v> £* «-i ft 

t? 5 *| 

Uiil 


-rl- 

* 5 % 

_■ K 


5 j 

I _1 


‘Vive 

r . &£■: 


—• * 


^ : 
■i • l 


©7 




/ ,' _ 


f , <3:7 * 

- - Ae. ' 


,*£-.. ■ ? • 

:■ £<• ; v 


A*$' ••: 

70 &r..;Sb 

- . - . 

''I 


<J 

% 


* !*is 

" ; s* * 4 ? 

< ^ *r ‘ . S 
^ ^ o * S 
v '■ V * ' 

° S 9 i £ 


i s a 
* l J * 

ilii 

S * * « 


WtNDON CCMPANV INC 





v. ! 


fi k f •; 1 

DESCRIPTION’ 


ORIGINAL PAGE « 
OF POOR QUALITY 


t-LV. 


SmT 


11 


112 


n 


12 


13 


14 


15 


16 


17 


WEN DON COMPANY INC. 

STAMFORD. CONNECTICUT 


PREFARED BY y.V. 


checked 


APPROVED 


Vj 


l' 

iZ— 


6 - 25-75 


6 - 25-75 




18 


19 


20 


21 


22 


23 


title 


24 


25 


26 


27 


28 


29 


■ : E r.v 


30 


31 


! | 


32133 


34 


33 


36 


37 


TE 


WIRING INFORMATION 
FOP. 

SLIP RING ASSRKPLY 
WSL-lOO 


CODE IDENT NO. 

04155 


0 £t;;u» iviic,,* v ( . |tl « v_s* 


SIZE 

A 


DRAWING NO. 

H VJ8 4-/03 ; 

SHEET / OF 2, SHEETS 


REV. 


‘ ■). 







y 

t ~ v- /rsi’cy 

TO 

ORIGINAL PAGE IS 

FROM 

ftlNS/E c rSH 

to 

73-29 

1 

2 

21 -A 
72-? 

OF POOR QUALITY 

J3 :§ 8 

. 4l 
42 

71 - X 

72 - X 

3 

71-3 


-79 ’ 

43 

71 -Y 

-38 

4 

72-3 


-7 

44 

72 -Y 

-20 

6 

71 -C 


-80 

45 

J1-2 

-66 

6 

72 -C 


-6 

46 

72-2 

- *9 

n 

/ 

71 -9 


-68 

47 

71 -a 

--.7 

C 

v * 


-'8 

48 

72 -a 

- r 8 

o 

7 1 


-69 

49 

• T * 

23-28 

id 

p 

% C“. 


73-17 

« 

50 

72-b 

73-1? 

ii 

71 - v 


*73-70 

5i 

71 -c 

.-1* 

* ^ 

i ^ 



- *6 

^2 

72 -c 

-70 

1 7 



-71 

53 

7 1-1 

-"6 

w 

72-" 


-15 

54 

72-1 


15 

. i • r. 


-72 

55 

71 -e 

- 

16 

72 -H 


-14 

56 

72 -e 

-67 

17 

71 -J 


-13. 

, 57. i 

Jl-f 

- 19 

18 

72 -J 


-73 

58 

72-f 


1° 

-i _ r 


-31 

59 

71 -r 

7’-m 

20 

72 -K 


73-55 

60 

?2-r 

73-21 

21 

71 -L 


73-50 

61 

T * .V, 

• f h 

22 

72 -L 


-36 

62 

72-b 

-40 

2< 

71 -y. 


-22 

63 

71-1 


c.-* 

72 -K 


-64 


72-1 

, * 59 
• —j 

-cl 

25 

71 -W 


-4i 

65 

71-3 

2 c 



-45 

66 

72-3 

-75 

2 ? 

71 -P 


-60 

67 

71 -k 

-11 

28 

72 -P 


-26 

68 

72 -k 

-82 

29 

7i -a 


-32 

69 

71 -x 

73-4 

30 

72-R 


73-54 

70 

J2-c 

J3- fi 3 

31 

J1-S 


73-51 

71 

71 -n 

-3 

32 

J2-S 


-35 

72 

72-n 

-?4 

33 

J1-T 


-23 

7 3 

71-p 

-2 

34 

J2-T 

- 

-63 

74 

J2-p 

-85 

35 

71-0 


-42 

75 

71 -q 

« 

• 1 

36 

72 -U 


-44 

76 

72-q 

-76 

37 

J1-V 


-61 

77 

71 -r 

-10 

38 

39 

72-V 


-25 

78 

72 -r 

-77 

J1-W 


-33 

79 

71 -s 

73-9 

40 

J2-W 


73-53 

80 

72- s 


NOTES: 


73-52 

-24 

73-62 


81 

82 
8 
8 


l 


71 - t 
J2-t 
Jl-u 

72- u 


1. Connector J1 and .T 2 - CANNON KPT02E22-55S. 

2. Connector J3 - CANTON KIKK97330-1 prewired with #26 AWQ super-flax wire 
( Brush wiring to connector J1 and J2 to be P.-22 teflon per MIL-V-16878. 

WENDON COMPANY INC. 

STAMFORD. CONNECTICUT 


CODE I9ENT NO. 


SIZE 


DRAWING NO. 


04155 A tWS 4-/03 J 


SHEET £ Of £ SHEETS 


REV. 


in'*) • auo ft o' er 0> 






ORIGINAL PAGE is 
OF POOR QUALITY 




H 

r- 



vD 

H 

O' 

CO 

» 

O' 0 

O' 

0 

0 0 r- p- 

r- 



p- 

f- 

r- 

r- 

r- 



fftft 

r-ft 


JC 


CO 

CD 

CD 

O' 

H 

O' 

CM 

CM 

O' O' 

O' 

O' 

0 0 r~ r- 

r- 





c- 


r- 

r- 

c- 

fft- 



C 



H 


co 


H* 




** 

rf -t in U1 

in 

m 

* "i 

m 

m 

m 

m 

m 

m 

in 

m 

m 


(A 

in 



r- 


in 

I s - 

V0 

v£> 

r- r- 

r- 

r- 

C^» C“ rH pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

H 

pH 

pH 

^H 

pH 

c 

0) 

I*. 

O' m 

in 

in 

O' 

O' 

O' 

pH 

pH 

O' O' 

p 

0 

O' D' O' O' 

0 

0 

0 

r* 

0 

0 

0 

0 

0 

O' 

0 

0 

c 

o 

a 



























E 



























O 



























H 














u u 

u 

u 

U 

o 

o 

u 

u 

o 

u 

o 

o 

u 















•H -pI 

•H 

-pf 

-H 

■H 

•pH 

•pH 

-pH 

•pH 

•pH 

•pH 

•pH 

•rH 

>■ 














u u 

U 

k- 

k- 

k- 

k- 

kj 

kj 

L 

U 

k« 

kb 

kb 

ft 














4-1 4J 

4-1 

4-1 

4-1 

4-1 

4-1 

4-i 

4-1 

4-1 

4J 

4 J 

4-> 

4-i 















u u 

u 

u 

u 

u 

u 

o 

LI 

LI 

U 

u 

U 

u 
















Cl 

Cl 

Cl 

Cl 

Cl 

ci 

Cl 

Ci 

Cl 

Cl 

01 

Cl 















pH pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

rH 

pH 

pH 

0) 

•o 

h 

U 













w u 

Ul 

b) 

u 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

U1 

tl 

w. 





•o 








c e 

c 

C 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

O 

3 





c 








o o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

4-1 





CO 








c c 

c 

c 

c 

c 

c 

c 

c 

c 

C 

c 

c 

c 


u 

O 




l. 

o 







c c 

c 

c 

c 

c 

c 

c 

C 

c 

C 

c 

c 

c 

H 

« 

u 




4-1 

u 


c 

c 




« <0 

<0 

m 

« 

ID 

<D 

ID 

ID 

ID 

ID 

ID 

ID 

<D 

a 


> *D TJ TJ 

W 

> 


t; 

Cl 




u u 

u 

u 

o 

o 

u 

o 

u 

u 

u 

u 

u 

o 

f) 

3 

Cl 

p-4 

H 

pH 

TJ 

Cl 


•o 

■a 

















•H 

C 

«t 

•D 

C 

3 

o 

3 

O 

3 

O 

C 

3 

T3 

C 

H 

pH 

Cl 

pH 

Cl 

H H 
X X 

£ 


H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

f- 

H 

f- 

H 

M 

H 

H 

f- 

f— 

1- 

a) 

<0 

03 

X 

w 

o 

o 

o 

in 

w 

CO 

CQ 

CQ 

CQ CQ 

m 

CQ 

CO CQ H H 

hH 

IH 

•H 

*H 

4H 

•H 

LH 

LH 

►H 

►H 

LH 

►H 

•C 



























04 



























*H 



























< 

• 


























i 

z 










pm 


CM 

fO ID 

























pH 

pH pH 














4-» 










i • 


1 

1 1 













4J •» 

kb 










pH CO 


«M 

CM CM 













c 

10 


o 

o 

o 






1 1 


1 

1 1 ft. 






in 

in 

0 

CL 

ft. 

ft. 

in 

<D L-l 

ft. 


in 

in 

in 






CO 0 

pH 

0 

0 0 0 




Oh 

a. 

o 


m 

O' 

iD 

pH 

pH 

i ° 



co 

co 

CO 






r~ r- 

• 

r- 

r- 0 ft. 

a. 

in 

ft. 

vD 

0 

pH 

-H 

pH 

pH 

CM 

iD 

0 



i 

i 

i 






1 1 

o 

• 

1 I pH CO 

CM 

'T 

*T 

1 

1 

1 

1 

1 

1 

1 

1 

1 

C« 

o 


in 

o 

in 




CO 

O' 

o o 

CM 

o 

O O 1 1 

1 

1 

1 

o 

CM 

CM 

fSI 

^* 

TT 

vO 

rr 


•pH pH 

z 


o 

pH 

CM 


c- 

m 

CM 

lO 

CM CM 

CM 

CM 

CM CM CD 

0 

CO 

CO 

pH 

p-» 

pH 

pH 

pH 

pH 

PH 

CM 

rM 

3 



1 

1 

i 

vD 

r- 

o 

r- 

r- 

1 • 

3 

1 

1 1 pH I 

1 

t 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

tr -u 

pH 

< 

1 1 

o 

u 



o 

co 

co 

CO CO 

in 

CO 

CO CO 1 CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

rM 

CM 

w o 
a) 

Cl 


F-» 

H 

t- 

t- 

r- 

-i 



a o 

<c 

a 

a a m o 

O 

O 

o 

O 

O 

o 

O 

O 

O 

O 

O 

O 


r- 

O' 

O' 

O' 

00 


pH 

• 

• 

X X 

pH 

3" 

X X H H 
2 2 a. a. 

i- 

i- 

h- 

H 

f- 

H 

H 

Hi 

t- 

f- 

f- 

(-> 

o 

CM 

vD 

vO 

vO 

o 

iD 

<3* 

o 

o 


O 

5 2 , 

u- 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

•O -C 
<u to 
.c 
01 
•rl 

c 


CM 

«c 

< 

•5 

CO 

CM 


z 

z 

in in 

CO 

m 

0 0 ft: x 

X 

X 


X 


X 

X 

X 

u: 

X 

X 

X 

u 



























3 



























In 













CM 

CO O 













u 












k 

pH 

pH pH 













O 







c 




r- 

o 















4J 







o 




pH 

4-1 

0 

0 0 













o 

10 







•H 





u 
















i 

O' O' O' 


4-1 




to C 

Cl 

u 

o u 














c 





•0 




^ o 

4-1 















u 


o 

in 

o 

in 


u 




U *H 

Cl 

» 

% % 41 

4-1 

4-1 

4-> 

4-1 

4J 

4-1 

4-i 

4-1 

4-i 

4-1 

4J 

4-1 

4J 


•pH 

O 

pH 

CM 

o 

r3 




4-1 

a 

u 

t- t. 3 C 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 


4-> 




> 




« *H 


. Cl 

ci Cl k- 3 

D 

D 


D 

3 

3 

3 

3 



3 

3 

o 


<0 

« 


« 

c 





*D M 

JC 

c 

c c ^ o 

o 

o 

o 

O 

O 

O 

O 

O 

o 

o 

O 

O 


k- 

Cl 

Cl 

Cl 

Cl 





1- O 

K 

c 

C C H X 

X 

X 

Z 

X 

Z 

X 

z 

z 

z 

z 

z 

X 


H 

jQ 

tr 

cr 

O' to 





O ft. 

Cl 

ID 

«D *0 














4-> 

•H 

»c 

m 

<0 






3 

ft. 

U 

o u in x 

X 

X 

X 

X 

X 

X 

X 

X 

p» 

X 

X 

X 


a 

> 

O 

o 

o 

p*“ 





X 

1 

m 

0 0 m o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

0 

•H 





•l 





pH U 

o 


ID CQ 

m 

CD 

CQ 

CD 

CD 

m 

CD 

CD 

CQ 

CQ 

CQ 

CD 


U 

Cl 

c 

c 

c 

u 

k. 




O -H 

4-i 

Cl 

« «i &. 














u 

c 

♦pH 


•H 

■H 

w 




U 4-1 

• 

L 

u k* 

ft 



» 

ft 

ft 

ft 


ft 

ft 

ft 

ft 


w 

•H 

<0 

»D 

♦0 

4-1 




4-» in 

je 

3 

3 3 TJ n 

Wl 

k« 

u 

Li 

U 

k* 

L 

k- 


L 

kb 

> « 

(LI 

Ci 

O' 

u 

u 

l. 

u 

« 

>. 



c 

ID 

4-1 

4-1 4-1 ID ID 

♦D 

•0 

•D 

ID 

* 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

•o 

a 

c 

4-1 

4-1 

4-1 

Cl 

Ci 

k- 



O -1 

Cl 

•0 

^ « l H 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

c 


u 

in 

in 

VI 

> 

O' 

4-> 



O <0 

&. 

k* 

i- i- £ 3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 


4-» 






kb 

Cl 



4-» 

\ 

Cl 

Cl Cl JC u 

u 

u 

u 

u 

U 

O 

U 

U 

U 

U 

U 

U 


c 

« 

* 

« 

* 


«0 

E 



CB -H 

c 

a 

CL Q.H k* 

k* 

L 

k. 

u 

u 

Li 

k. 

L. 

k» 

k* 

kb 

kb 


4 

u 

u 

u 

kb 

l. 

£ 

Cl 

pH 

pH 

4-> C7* 

* 

E 

E E 3 - 

•H 

■pH 

•pH 

•H 

•H 

•pH 

•pH 

•pH 

•pH 

•pH 

•pH 

•pH 


c 

Cl 

Cl 

Cl 

Cl 

Ci 

u 

»H 

H3 

ID 

#0 **H 

Cl 

Cl 

t t ta u 

u 

o 

u 

u 

u 

O 

u 

u 

u 

u 

u 

u 


o 

4-1 

4-1 

4-1 

4-1 

4-1 


Cl 

&& 

a o 

X 

H 

H H 














CL 

Cl 

Ci 

Cl 

Ci 

ci 

• 

H 




% ft 

ft 


ft 

ft 

ft 

ft 

ft 

• 

ft 

ft 

ft 

ft 


£ 

E 

F 

E 

E 

E 

kb 


•H 

-H 

% - 


« 

ft ft k. k. 

k« 

k- 

u 

k« 

u 

L. 

k. 

L 

L 

kb 

kb 

kb 


O 

o 

O 

O 

o 

o 

Cl 

% 

m 

m 

>4 >■ 

>. 

>- 

>.>.0 0 

o 

o 

o 

o 

o 

O 

o 

O 

o 

o 

o 

o 


u 

kb 

k- 

k. 

L- 

k# 

-pH 

* 



m Vi 

V) 


10 m 4-’ 4J 

4-1 

4-1 

4-1 

4-» 

4-1 

4-» 

4-i 

ft-i 

4-> 

4-i 

4-* 

4-1 



Cl 

Cl 

Ci 

Ci 

Cl 

Wb 

C 

- 

* 

m 

V) 

V) 

»n m u U 

u 

u 

V 

U 

u 

o 

e 

u 

u 

u 

u 

LI 



pH 

r-l 

H 

pH 

p 4 

•H 

c 

Ci 

Cl 

«c < 

< 

< 

« < ft c> 

Ci 

Cl 

c> 

c> 

Cl 

c» 

Ci 

c> 

Cl 

l 

c 

CI 



Q 

Cl 

Cl 

Ci 

Cl 


Cl 

pH 

pH 




c c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 



u 

u 

u 

u 

u 

a ^ 

XI 

XI 

4-1 4-1 

41 

4-1 

4-1 4-» C C 

c 

c 

c 

c 

c 

c 

c 

c 

c 

3 

r. 

•Z 



u 

u 

u 

u 

u 

f: 

c 

1*3 

X 

Jit JC 

JC 

JC 

X JC o o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 



< 

< 

< 

< 

< 

< < 

u 

u 

u u 

u 

u 

o u u u 

u 

u 

u 

o 

o 

u 

u 

u 

o 


u 

L-> 



Index of Contractor Furnished Equif nt - Alphabetical Order by Component 

(Sheet 2 of 4) 


ORIGINAL PAGE IS 

0 f POOR QUM-' TX 


5 

W 

Us 


o 




r- 

r- 

r- 

r- 


r- 

r* 

r* 

p- p« 

r- 

p- 

p* 

p- 


p- 

p- 


t- 

p- 

r 

p~ 

p- 


p- 


r- 

■o 

c 

CM 

r- 

r** 

r* 

r- 

r- 

r* 


r* 

r- 


r- 

P-* 

r- 

r- 

r- 

r- 

r- 

r*- 

r* 



r- 


r- 

r- 

r** 

r- 

r- 


r- 

r- 

r- 

CO 

in 

m 

in 

m 

m 

lA 

in 

m 

in 

m 

m 

m i/i 

in 

in 

in 

in 

m 

in 

m 

m 

m 

m 

in 

m 

in 

m 

m 

m 

in 

in 

in 





^H 

H 

H 

H 


H 

rH 

H 

s-H 

H 

H 

H 

h 

H 

h 


H 

H 

rH 

H 

H 


rH 

H 

H 

r4 

rH 

IT/ 

m 


O' 

O' 

O' 

O' 

CT» 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

o 

o 




o 

o 

u 

u 

u 

o 

u 

u 

u 

U 

U 



•H 

•rt 

•H 

•H 

*H 

*H 

iH 


•H 

•H 

-H 



c 

X. 

1* 

C 

ks 

ks 

U 

k4 

ks 

ks 

ks 



4J 


4-5 

4-1 

4-5 

4-5 

4-> 

4-5 

4-5 

4-5 

4-5 



o 

u 

u 

u 

u 

u 

u 

U 

u 

u 

o 



Cl 

Cl 


Cl 

45 

45 

Cl 

45 

45 

4> 

45 



H 


H 

r— 1 

rH 

rH 


H 

H 

H 

H 

4s 


u 

w 

u 

u 

U 3 

u 

w 

W 

W 

U 

u 

45 

ks 


c 

c 

c 

c 

C 

c 

c 

c 

c 

c 

c 

3 


o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

4-5 


c 

c 

t • 

c 

c 

c 

c 

c 

c 

c 

c 

U 


c 

c 

IZ 

c 

c 

c 

c 

c 

c 

c 

c 

« 

X 

ic 

10 

to 

■0 

tC 

to 

10 

to 

to 

n 

to 

<44 

Ti 

ci 

o 

U 

ci 

u 

u 

u 

u 

u 

u 

u 

3 

•D 











H 

C 

C 

H 

H 

H 

Hi 


H 

H 

H 

H 

H 

to 

Cl 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

r 

m 


n 

►H 

M 

►H 

►H 

M 

►H 

*-t 

»-< 

H 


u o u u u u 

*H - H -H -H *H *H 
U L ks is L L 


o u 

V 4 > 


c c c 
o o o 
c c c 
c c c 
<0 10 (0 


u u 

'H 'H 
k* u 

4-5 4-» 

u u 

4 ) o 


U U U U U U 
■H 'H *H *H *H -H 

u u u u u u 


u 


u u 

•H -H 

u w 

4-5 4-* 

u u 

45 45 


u u u 


o 

4 i 


u u u u u 


c c 
o o 
c c 
c c 

to <0 


c 

o 

c 

c 

ic O' O' 


CICJUUUCICICICIOOClUCIClUCJU c c 

•H *H 

•—i *— « *— i i— t ►— « *— * •— i *— « »— « *— i *— t i— • »— « i — ■ ■ — i *— * • — * *— « < — i r>- 


o 

z 


in r s> in in 


M 

«0 





Os 








Cm 

in 

a 

in 

CL 

in 

in 



in 

in 

CL 

to 

CM 

m 

rH 


rH 





CL, 




in 

CO 





m 

in 

CL 

o 

o 

4T 

in 

in 

co 

O' 

CL 

in 

iD 

CM 

in 

rH 

rH 

i 

1 

rH 

rH 






in 

CL, 

in 

cc 

•H ♦ 

in 

CL 

«n 

in 

*o 

co 

CD 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

co 

CD 

CM 

ro 

m 

ID 

vD 

in 

in 

1 

t 






Tf 

m 


i 

1 

■xf 


rvj 

m 

i 

i 

• 

1 

1 

• 

• 

• 

1 

1 

1 

i 

I 

l 

• 

I 

1 

** 

vD 

CM 


rH 

in 

m 


o 

1 

i 

i 

CM 

TT 

1 

1 

• 

i 

o 

CM 

CM 

CM 

CM 

CM 



Tf 

Tf 

iD 

lO 

ID 

CO 

CM 




rH 

CM 

CM 

O 

rH 

rH 


2 

CD 

CD 

CO 

pH 

»— < 

CD 

00 

00 

CO 

H 

rH 

*-H 

rH 

rH 

rH 

rH 

rH 

r-l 

rH 

rH 

rH 

rH 

rH 

CM 

CM 

C^S 

i 

1 

1 

1 

rH 

LU 

UJ 

l 


• 

1 

i 

1 

1 

1 

1 

i 

1 

1 

1 

1 

| 

1 

1 

1 

1 

1 

• 

1 

1 

1 

1 

l 

1 

1 

iD 

M3 

M3 

iD 

CM 

U 

o 


sH 


H 

H 

H 

rH 

ID 

lD 

vO 

ID 

vD 

lO 

vD 

vD 

ID 

iD 

iD 

ID 

iD 

vD 

iD 

vD 

iD 

\D 

vD 

O 

iD 

O 

O 

O 

O 

l 

nr 

IH 


45 

UD 

o 

o 

o 

O 

O 

o 

O 

O 

O 

o 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

o 

O 

rH 

rH 

rH 

rH 


\ 

" S ^M. 


*3 

O 

H 

H 

*H 

I-* 

i~* 

b- 

*H 

H* 

H* 

H» 

H 

H 

H 

H 

H 

H« 

H» 

H» 

H* 

H 

H 

Hi 

hi 

Hi 

Hi 

m 

m 

m 

m 

i 

m 

m 


O 

u 

CL, 

P-» 

Pc 

CL, 

CL. 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

in 

tn 

in 

in 

X 

Cm 

CL 


X 

CL, 

X 

X 



X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

2u 

•*- 

Su 



> 

> 

* 


C 

o 

•H 

M 

a 

•H 

M. 

u 

w 

V 

o 

*■> 

c 

o 

c 

o 

a 

E 

o 

o 







O' O' 

O' 

O' & O' O' O' O' O' 

o 

O' 

O' 

O' o 

O' O' 

O' 

CP 

CP o 

o 

CP 

o 

CP 

O' 








3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 












rH 

rH 

rH 

rH 

i— ^ 

•~H 

rH 

rH 

rH 

rH 

rH 

H 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 








CM 

CM 

a 

a 

CM 

CL 

CM 

CL 

CM 

As 

CM 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

CL 

a 

a 

a 



c 





4-5 

4-5 

4 -» 

4-5 

4 J 

4-5 

4-5 

4 -* 

-J 

4 -» 

4-5 

4-5 

4-5 

4-5 

4-5 

4-5 

4-5 

4-5 

4-5 

4-5 

4 J 

4-5 

4-1 

4-5 

4-5 

4-5 



3 





£ 

JZ 

x: 

z 


JZ 

H 

JZ 

JZ 

JZ 

-C 

jC 

JZ 

JZ 

JZ 

jC 

«c 

-C 

-C 

r* 

JZ 

JZ 

_c 

JZ 

JZ 

JZ 



o 





O' 

O' 

cr> 

O' 

O' 

O' 

O' 

CP O' 

O' 

o 

o 

o> 

o 

O' 

O' 

o 

o 

o 

o 

o 

o 

u> 

o 

O' 

O' 



5 C 

45 

45 

45 

45 

•rH 

-H 

-rH 

•rH 

•rH 

-rH 

•rH 

-rH 

•H 

•rH 

•rH 

-rH 

•H 

-rH 

•rH 

•H 

*rH 

•rH 

•rt 

rt 

-rH 

■rH 

-rH 

-n 

•rH 

■rH 

4 -> 

4-5 


rH 

rH 

rH 

rH 

to 

to 

10 

to 

to 

to 

•0 

* 

to 

to 

10 

to 

to 

to 

to 

to 

to 

10 

ID 


to 

to 

to 

to 

to 

to 

•H 

rH 

X 


£> 

JO 

X) 

L 

L 

L 

k* 

k, 

u 

ki 

k- 

ks 

ks 

ks 

ks 

k, 

ks 

ks 

ks 

ks 

L 

ks 

ks 

ks 

ks 

ks 

ks 

L 

ks 

3 

3 

o 


to 

•0 

to 

4-5 

4-5 

4-5 

4-5 

4 <> 

4-5 

4-5 

4-5 

4-5 

4-5 

4-5 

4-5 

4-5 

4-5 

4 -» 

4 -> 

4-5 

4-5 

4-5 

4-5 

4-5 

4-5 

4-5 

4-5 

4-5 

4 -> 

U 

U 

CO 

o 

u 

u 

Cl 

in 

in 

in 

in 

in 

in 

in 

in 

m 

in 

in 

in 

m 

in 

in 

in 

in 

w 

in 

in 

in 

m 

in 

in 

in 

in 

ks 

ks 






% 


* 

% 

* 




« 


» 


% 

» 

« 



* 

« 

• 

« 


« 

» 

« 

« 

Cl 

u 

ks 

u 

H 

k 

w 

u 

u 

u 

u 

k* 

k, 

k, 

u 

ks 

k. 

k, 


ks 

ks 

ks 

Vs 

ks 

ks 

ks 

ks 

ks 

ks 

ks 

L 

ks 

ks 

•o 


<0 

to 

to 

to 

to 

»0 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

tc 

?0 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

*0 

"O 

rH 

f-H 

rH 

rH 

rH 

rH 


rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

r-H 

s-H 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

45 

41 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 J 

4-5 

O 

u 

u 

U 

u 

O 

u 

u 

U 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

u 

U 

u 

O 

u 

o 

u 

U 

O 

U 

U 

c 

c 

L 

u 

L 

u 

k* 

k, 

u 

U 

k 

L 

k- 

u 

L 

k. 

k 

ks 

k. 

ks 

ks 

ks 

ks 

ks 

ks 

ks 

ks 

ks 

ks 

ks 

ks 

ks 

ks 

•rH 

•*H 



•H 

•rH 

•rH 

rH 

•rH 

-rH 

•rH 

•H 

•rH 

•rH 

•H 

•H 

•rH 

•rH 

•rH 

•H 

•rH 

rH 

•rH 

•H 

•H 

•rH 

♦rH 

-rH 

-rH 

-rH 

-rH 

•rH 

•rH 

ks 

ks 

u 

Cl 

u 

o 

u 

u 

o 

u 

Cl 

o 

u 

Cl 

Cl 

Cl 

u 

u 

u 

Cl 

Cl 

Cl 

Cl 

Cl 

o 

Cl 

u 

o 

Cl 

Cl 

Cl 

u 

U 

CL 

CL 

L 

u 

H 

u 

U 

k 

L 

k, 

u 

w 

k 

k* 

L 

U 

» 

k. 

k. 

% 

k 

» 

k 

% 

ks 

ks 

— 

ks 

ks 

• 

ks 

« 

ks 

Vs 

W 

% 

ks 

ks 

ks 

ks 

ks 

ks 

ks 

o 

o 

o 

o 

o 

c 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

4-5 

4-5 

4-5 

4 J 


4-5 

4-5 

4-5 

4-5 

4-5 

4-5 

4-5 

4-5 

4 H 

4-5 

4-5 

4-5 

4-5 

4-5 

*y 

4-5 

4-5 

4-5 

4 -* 

4-5 

S -5 

4-5 

4-5 

4-5 

4 -* 

4-5 

4-5 

s -5 

U 

u 

U 

o 

'y 

u 

u 

u 

u 

u 

O 

u 

U 

u 

o 

u 

U 

U 

U 

U 

U 

u 

O 

U 

U 

o 

O 

O 

U 

U 

U 

V 

u 

4 

45 

4 

4 > 

4 > 

45 

4 < 

45 

45 

45 

45 

45 

4 ’ 

45 

45 

45 

4 > 

45 

45 

4 

l 

4 ' 

4 ' 

45 

45 

45 

45 

45 

4 > 

45 

4 * 

ft 1 

4 > 

c 

c 

c 

c 

C 

c 

C 

C 

c 

C 

c 

c 

C 

c 

c 

c 

C 

c 

c 

c 

c 

c 

C 

c 

SZ 

C 

c 

C 

c 

C 

c 

c 

O 

c 

c 

t; 

C 

C 

c 

c 

c 

c 

c 

C 

c 

C 

c 

c 

c 

C 

C 

c 

c 

c 

c 

C 

C 

it 

c 

C 

C 

c 

c 

c 

c 

c 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

u 

o 

u 

Cl 

u 

Cl 

u 

u 

U 

o 

u 

u 

o 

u 

u 

Cl 

u 

o 

c> 

Cl 

Cl 

Cl 

u 

u 

o 

Cl 

Cl 

Cl 

u 

LJ 

o 

u 

L> 



Index of Contractor Furnished Equip, it - Alphabetical Order by Component 

(Sheet 3 of 4) 


ORIGINAL PAGE !S 
OF POOR QUA! ity 



in 

in 

in 

in 

in 

O' 

O' 

cr 

O' 

o 

v£> 


vO 

O' 

O' 

-r 

in 

o 

a« 

O' 

O' 

O' 

H 


P' 

r* 

rH 

b 

b 1 

H 

in 

17 

00 

co 

CO 

CD 

00 

O' 

cr* 

O' 

cn 

H 

CO 

xf 

00 

O' 

O' 

CO 

•H 

O' 

O' 

cn 

cn 

O' 

® 

o 

CM 

CM 

rH 

O' 

O' 

rH 

in 

u 

r- 

r* 


r* 

r- 

xt 

X* 

XT 


o 

o 

kD 

iO 


TT 

CM 

m 

XT 

X^ 

Xt 

xy 

xj* 

rH 

rH 

ro 

m 

rH 

CM 

CM 

H 


ta 






r- 


r- 


xr 


CM 

in 


r- 

® 

b-H 

r- 


r- 


r- 

r- 

m 

C' 

CO 

CM 

O 

o 

CM 

in 

b. 

r* 

r* 

r- 

r- 

r- 

a> 

a\ 

O' 

O' 

H 

in 

CO 

H 

O' 

O' 

O' 

vX> 

O' 

O' 

o> 

O' 

O' 

o 

m 

o 

o 

o 

co 

CO 

O 

r-4 












fr 
















& 



& 













o 
















o 



o 













w 
















o 



u 













•ft 
















•ft 



m 













c 
















u 



u 













0 
















fH 



•H 













•w 

n 















r. 



c 













« 

4-1 















c 



o 













1- 

c 















— 



kb 













41 

41 















W 



<J 













> 

E 











m 




o 



u 


kb 











c 

d 











u 


o 

If 

•1 



41 


%) 











o 

k- 











fH 



c 

f-4 



f—i 


k- 










u 

o 

4-1 











c 


M 

PH 

U) 



U 


3 

X 

J c 

-C 

j: 

JC 





c 


10 











o 










u 

u 

u 

u 

u 





►H 

U 

c 




>x 







kb 

41 

X 

x: 

rH 



rH 


u 

c 

c 

c 

c 

c 






41 

M 




41 







H 

1 

U 

u 

o 

in 


O 


<0 

■H 


-fH 

•H 






K 

4-» 





U 







1 

U 

kb 

kb 

in 

kb 

4-1 

<4-1 

o 

u 

u 

u 

u 





41 

3 

« 




X 

X 






V 

X 

V 

10 

4H 

c 

c 

4-1 

4-1 

•— 

1 

1 

1 

1 

I 





T3 

a e 

u 



a 

41 






4H 

fH 

41 

41 

u 

kb 

kb 

U 

O 

c 

2 

2 

2 

? 

2 

H 

r- 

H 

H 

IQ 

F 

X 

10 

H 

H 

E 

E 

H 

H 

H 

H 

H 

•r^ 

rH 

in 

-n 

41 

J 

a 

41 

X 

IQ 

oc 

ex 

a 

cc 

CC 

X 

i 

X 

X 

c 

o 

41 

•fH 

X 

X 

3 

-H 

X 

X 

X 

Si 

X 

•“H 

|Q 

41 

41 

a 

o 

o 

O. 


r 

H 

H 

H 

H 

H 

CQ 

CO 

CQ 

03 

c 

U 

H 

o 

CQ 

m 

X 

H 

m 

so 

CQ 

m 

OJ 

u. 

> 

0£ 

CC 

10 

CQ 

CQ 

to 

o 

2 

*-> 













g 















(SI 

o 

m 

o 

o 



kb 










N 



1 















rH 




10 








rH 

H 

X 



a. 

eH 

H 













xy 

X^* 



Pb 






CM 

CM 

1 

1 


H 


►J 

1 

1 

H 










CM 


O 

CT 

® 








1 

1 

vO 

cn 

O 

1 


00 

O' 

o 

1 










o 

rH 









V0 

vD 

r- 


O 

►j 

o 

l-« 


CO 

o 


o 


in 

m 

CM 


a 


M. 

m 

O 

o o 


o 






K> 

s£> 


«*• 

H 


r- 

1 

xf 

r- 

•H 


CM 

CM 

CM 

CM 

CM 


Ub 


rH 

O' 

o 

o p- 

in 










in 

1 


i 

CM 

CM 

vD 

•H 


1 

1 

i 

i 

1 


xT 

ID 



CM 

CM 



in 

CC 

LO 



2 

2 

CM 

i 

m 


H 

H 

1 

2 

o 

in 

m 

in 

in 

in 

in 

< 

CM 

rH 

ro 

w 

1 


in 

ro 


in 

P~- 

r- 

in 

cc 

in 

in 

H 

2 

in 

N 

1 

in 

2 

in 

1 

o 


r- 


r- 

r- 

r* 

1 

1 

i 

vD 

41 

XT 


4i 

4> 

Csj 

co 

i 

ro 

<r 

i 


< 

< 

o 

in 

m 

in 

i 

in 

< 

CM 

X?* 

o 

o 

o 

o 

o 


x? 

rH 

-<H 

C> 

<7> 

•H 

Q 

'D 

1 

i 

1 

H 

H 


< 

i 

o 

m 

in 

< 

»H 

o 

CM 


r-l 

r4 

»-H 

»— • 

1 

ro 

o 

x?* 

kb 

CM 

nJ 

kb 

ro 

o 

CO 

u 

o 

UJ 

CD 

X 

*: 

5c 


t-i 

>-3 

CM 

*— b 


o 

X 

o 

o 

o 

o 

o 

o 

u 

cc 

rH 

O 

41 

O 

o 

41 

U 

£ 

Q 

a 

Q 

a 

a 

in 

to 

to 

in 

a 

in 


CO 

in 

ro 

> 

■>? 

m 

ro 

n 

ro 

ro 

A« 

H 

r- 

XT 

in 

CO 

ou in 

u 































-TV 
































'X 
































rH 






















































u 

o 










c 






















4-1 










o 






















-H 










•fH 






















c 










4J 



4-1 

4-> 

4-1 

4-1 

4-1 




w 











o 










u 



c 

c 

c 

c 

c 




41 











X 










41 



D 




Z3 



u 

c 


o 













4) 






in 



O 

o 

o 

o 

O 



41 

2 


Q 









^H 


kb 


o 




JC 





a: 


2u 

x: 

s: 



41 

|Q 











o 


o 


c 




V 

JC 

41 










u 

u 


U 









kb 


4-1 


«’ 


c 

rv 

c 

U 

rH 


c 

j* 

Jf 

JXf 





41 

in 


IQ 









4-> 


•H 


k. 


••H 

c 

•H 

c 

o> 


o 

o 

o 

u 

u 

u 



> 



41 







o 


c 


c 


’J 


in 

•H 

CM 

■H 

c 


•H 

ic 


IQ 

|Q 

IQ 

4; 

41 

C 

4i 


c 







•H 


o 


o 




vO 

1 

\C 

*H 


4-1 

a 

a; 

cc 

CC 

CC 

> 

> 

o 

w 


-.H 







4-» 

•o 

u 

O' X 

«r 

4) 


• 

*H 

in 


o. 






H 

i— 1 

u 

3 


-) 







fH 

<0 


c 


> 

lC 


ro 






•el 

« 

« 

A 

• 

% 

IQ 

IQ 


4-1 









in 

o 

E 

•H 

4 






* 

• 



u 

u 

u 

u 

u 

Cl 

> 

> 

o 

IQ 


o 



c 




o 

-J 

41 

a 

kb 

o 

4> 



kb 

l. 

kb 



u 

IQ 

IS 

IQ 

IQ 

10 

•H 

■r4 

u 

U 

>, * j 



o 

a 



a. 


4-1 


3 

in 

— 

A 

a 

IQ 

IQ 

IQ 

u 


M 


H 

f-H 

H 

f-H 

c 

c 

JC 

41 

u 




•H 




^H 

in 


4-1 


j 

rH 

rH 

41 

41 

4i 

10 


4J 

Q 

& & & & & 

c 

10 

c 

IQ 

o 

c 

a 

E 

c 

41 

o 

kb 



4-1 

« 

> 


m 

•fH 

^H 

O 

»0 

U 

>f ^ 

m u« 

iQ 

U 

A 

4- 

IQ 

X 

IQ 

X 

IQ 

C 

•H 

C 

-fH 

C 

•fH 

4-1 

O 



C 

c 

c 

c 

c 

u 

u 

>> 

I 

3 

X 



rH 

CT< 


K 

L. 

•fH 



41 

l> 

kb 

u 

o 

—i 

ft-) 

pJ 

CC 


+» 

•C 

10 

IQ 

IQ 

*0 

in 

in 

in 

E’ 

CT 

u 

u 


3 

c 


< 

4-1 

4-1 

* 


a 

fH 

41 








C 

P 

4-1 

4-1 

4-1 

4-1 





41 

c 

41 

4-1 

T) 

UJ 

V 

1 

c 

•H 

4J 

•§ 

iZ 

4-» 

a 

A 

A 

* 

A 




ti 

4* 

t> 

tl 

4l 

41 

« 

% 


A 


>1 4-1 

«44 

o 


■v 

m 

o 

U 

IQ 

41 

#0 

t 

kb 

kb 

kf 

kb 

kb 

kb 


c 

cc 

cc 

CC 

CC 

cc 

4-1 

4-1 

4J 

4-1 

u. 

in 

•»-4 

«Q 

E 

A 

3 


u 

u 

CJ 

X 

H 

4H 

41 

4> 

11 

4) 

4’ 

4 

4) 


o 






■H 

•*H 

•H 

-r4 



E 

j: 

4i 

4-1 

4-1 

A 






m 

H 

4-1 

4-» 

4-1 

4-» 

4-» 

4-1 

rH 

Q. 

j A 

% 

« 

A 

A 

c 

c 

c 

c 

A 

A 

•H 

m 

k« 

••H 

•*H 

4i 

A 

A 

» 

% 

A 



4' 

4- 

4i 

4 

4' 

4 

Q. 

E 

u 

u 

w 

kb 

u 

n 

13 

3 


kb 

kb 

—i 


o. 

c 

4J 

4J 

kb 

kb 

kb 

kb 

kb 


A 

E 

F- 

E 

E 

E 

E 

Q. 

o 

o 

o 

o 

o 

o 





4i 

4) 


A 


X 

4-1 

<C 

o 

o 

o 

o 

o 

u 

c 

o 

O 

O 

O 

O 

O 



4> 

4-1 

4-1 

4.1 

4-1 

H 

H 


r-4 

b-> 

4-1 

4-> 

U 

A 


< 

a 

4-' 

A-l 

4-* 

4-1 

4-1 

41 

o 

-e4 

•H 

•«H 

-H 

■ rb 

•rH 

in 


u 

u 

u 

u 

u 

O 

o 

o 

0 

U 

u 

c 

*»# 

kb 

kb 



•Q 

iQ 

|Q 

iQ 

rU 

b-» 

•rH 

4-1 

4-1 

4-1 

4J 

41 

4-» 



tl 

Ci 

4i 

4i 

41 

k* 

k- 

k- 

U 

41 

4* 

4! 

J 

41 

41 

A 

A 

U 

U 

U 

U 

U 

k« 


c 

c 

n 

c 

c 

c 

u 


c 

c 

c 

c 

C 

4-1 

«-l 

4-1 

*-* 

> 

> 

kb 

o 

4-1 

4* 

o 

o 

•fH 

fH 

■h 

r4 

•-H 

41 

u 

4i 

41 

41 

4* 

4> 

4i 

41 


c 

c 

c 

c 

c 

c 


c 

C 

C 

C 

kb 

u 

r-4 

*“H 

kb 

U 

*o 

'•7 

X 

X 

TJ 

> 

c 

4-1 

4-> 

4-1 

4J 

41 

4l 

3 


o 

o 

o 

o 

o 

o 

r 

o 

o 

o 

o 

3 

c 

•fH 

•iH 

>. 


c 

C 

c 

c 

C 

c 

3 

o 

o 

o 

O 

o 

o 

o 


u 

u 

u 

u 

o 

u 

o 

u 

u 

u 

o 

U 

UJ 

u. 

Ub 

o 

o 

t-4 

44 

1-4 

H 

PH 

PH 

*3 

a. 

Ub 

ft. 

ft. 

Ub 

Ub 

Ub 



Index of Contractor Furnished Equip _;nt - Alphabetical Order by Component 

(Sheet 4 of 4) 


ORIGINAL pase 
OF POOR QUALITY 



in 

m 

m 

o 


Rf 

in 

CM 

eg 

t» 

<4 

vfi 


r> 

•P 

o 

z: 

W> 

m 

m 

in 

in 

P' 

m 

H 

eg 

03 

r~ 

® 

CD 

CO 

r- 

CO 

0 

r- 

r- 

r- 


VD 

eg 

rH 

\D 


rH 

rg 

rg 

pH 

rH 


rH 

in 

in 

m 

m 

® 

iO 

<3- 


O' 

rg 

h 

«>• 


r- 

r- 

Ht 


fau 

H 

H 

H 

o 

H 

O 

o 

H 

INI 

m 

o 

in 

m m 

o 

m 









M 

















44 

















c 

















« 




•o 









w 




E 




X. 









u 




« 




c 





Lb 




•rl 




u 









ft) 




c 




3 

V 



u 





1* 




o 




V) 

> 



« 





3 




Lb 

rH 



10 

H 



ft. 





44 




44 

v 

4J 


ft) 

10 


44 

1 



44 


o 




u 

c 

c 


£ 

> 


c 

44 



c 


m 

44 


44 

ft) 

to 

o 

c 

1 

•H 


o 

44 



o 


u-t 

44 

44 

44 

H 

a 

E 

o 

o 

c 

•o 

E 

ft) 

T3 X3 

E 

TJ 

3 

o 

o 

o 

u 


ft) 

•o 

k- 

c 

rH 

ft) 

rH 

rH 

rH 

ft) 

rH 

C 

A 

Xi 

X) 

o 

V) 

e 

u 

10 

3 

in 

» 

3 

3 

in 

3 

c 


JD 

5 

i 

tec 

o 

ft) 

-H 

U 

O 

o 

ft) 

o 

o 

o 

O 

£ 

-3 

3 

n 

£ 

2 

at 

£ 

in 

o 

(X 

X 

o o 

CL 

u 


























rH 

















« 

















u 

















-H 









6 








& 









2 








44 






















o 



o 

44 













m 

o 


m 

1* 








o 


o 



m 

in 


n 

HJ 








m 


in 



i 

m 


i 

pu 








n 


m 


o 

o 

i 


in 





in 

O' 



i 


i 


O »n £ 


* 

• 




rH 

m 



in 


m 


o 

rH 

m 


CM 

o 

o 



1 

O' 



CM 


• 



I 

i 


u 

2 



in 

CO 

o 

in 

O 

rH 


«v 



o 

a 




O 

• 

rsj 

rH 

vO 

o 

1 

rH 

i 


h 

H 

H 


H 

H 

o 


m 

i 

o 

Uw 

H 

ro 

I 

u 

rg 

rg 

rg 

u. 

pH 

ft) 

in 

in 

Q 

m 


CQ 

| 

rH 


H 


o 

rg 

rg 

CO 

TS 


a 

CO 

m 

O' 

O 


1 

*3 

i£> 

rg 

u 

r- 

r- 

rH 

rH 

o 

o 

m 

CSJ 

o 

y) 

rH 

CD 

< 

CO 



a 

►j 

►j 

o 

s: 

£ 

u 

o 

o 

rsi 

o 

m 

3 

w 


a 

in 


a 

a 

rH 

fib 
































-H 
















•H 

in 


£ 














« 

o. 


o 














a 



44 















o 


•H 












«i 


o 

o 


a 












T 


in 

o 

a i/j 

c 











3 


rH 

in 

E 

o 

o 











44 



N'WP’ 

ft) 

♦H 









O' 


•H 




H 

c 

44 









c 

« 

44 

44 


•1 


•rH 

o. 






H 



•H 

kb 

rH 

c 

L 

u 

u 

rH 

•n 




V 

kl 

< 



rH 

3 

c 

ft) 

3 

3 

*pH 

CL 

u 




o 

ft) 

O 



a 

in 

1 

E 

in 

in 

< 

k 

U 





> 




e 

w 

TJ 

ft) 

r 



•0 

m 




o 

*H 

% 



«0 

ft) 

ft) 

U 

ft) 

ft) 

ft) 

CO 

ft) 




4-» 

ft) 

k- 



m 

u 

ft) 


U 

u 

•o 


Q 





u 

ft) 

H 



ft. 

a-N 

a* 

a 

■rH 

m 





u 

ft) 

c 

.q 


ft) 


in 

a 



m 

m 

4J 




o 

IX 

o 



« 

u 

ib 

in 

rH 

rH 

44 

ft) 

c 






•H 

ft) 



•H 

•H 

•H 

*rl 

•rH 

3 

u 

ft) 




% 

TJ 

4-* 

V) 


W 

< 

< 

o 

o o 

O 

a 

c 

>. 

>. 


L 

•rH 

in 


in 








o 

H 

H 


r 

nJ 

•v 

< 

t) 

t) 

• 

» 

» 

* 

% 



a 

a 

a. 

a 

a 

O 

c 


O' 

u 

u 

U 

u 

L- 


Lb 

lb 

E 

cx 

a 

a 

CL CQ 

o 

O' 

to 

a. 

ft) 

ft) 

ft) 

ft) 

ft) 

ft) 

ft) 

o 

3 

3 


3 


o 

c 

o 


u 

u 

o 

U 

u 

U 

u 

u 

in 

1/) 

m 

in 

E 


-*■4 


• 


3 

3 

3 

3 

3 

3 



to 

r-» 

cl 

c 

£ 

■o 

X) 

•u 

T5 

TJ 

TJ 

•o 


u 

u 

u 

u 

w 



•pH 

V 

m 

m 

m 

in 

m 

in 

in 


ft> 

ft) 

ft; 

ft) 

O' 

§> 

a 

* 

44 

c 

c 

c 

c 

c 

c 

C 



3 

•» 

:« 

o 

H 

U 

•H 

*0 

«0 

■0 

n? 

»0 

to 

«0 


o 

o 

o 

O 

U 

•H 

H 

44 

3 

kb 

L. 

u 

u 

u 

u 

Lb 


6. 

ft. 

a. 

0. 

B. 

in 

m 

m 

in 


H 

H 

H 

H 

H 

H 



ORiGINAL PAGE IS 
OF POOR QUALITY 


Sheet 1 of 8 


INDEX OF EQUIPMENT BY MANUFACTURER 


MANUFACTURER (FSCM) 

COMPONENT DESCRIPTION MODEL NO. /PART NO. 


Abbott Labs, Inc. (15755) 

Power Supply 

Power Supply 

Power Supply 

Power Supply 

Anadex, Inc. (14010) 

Converter, Frequency 

Belden (16428) 

Cable, Signal 

Cable, Signal 

Bendix (77820) 

Connector, Circulai , 

Box Mount 

BH Electronics (08450) 

Pover Supply, DC to DC 

Bell Helicopter Textron (97400) 

An'-.enna, Telemetry 

Circuit Assy, Data Control 
Word C/S 17 

Circuit Assy, Digital Stick 
Position 


CC3D3.5 

CC15D1.0 

C5D5.0 

C28D3.5 

Pl-355-lOOHz 

NO. 8723 
No. 8769 

PC06W-8-4S 


2055-28-15 
74)1 003 

SKHD3-20- 78-1-17 
SKHD3-20- /P-3-11 


ORIGINAL PAGE IS 

OF POOR QUALITY Sheet 2 of 8 

INDEX OF EQUIPMENT BY MANUFACTURER (Cont) 


MANUFACTURER (FSCM) 

COMPONENT DESCRIPTION 

Bell Helicopter Textron (97499) (Cont) 

Circuit Assy, Mean/Peak-to-Pe? k 
Detector 


Circuit Assy, Temperature 
Scanner C/S 12 

Circuit Assy, Temperature 
Scanner C/S 13 

Circuit Assy, Temperature 
Scanner C/S 16 

Control Unit, Scannivalve 

Control Unit, Synchro 
Converter 

Control Unit, Temperature 
Scanner 

Filter Unit, Engine Vibration 

Indicator, Control Position 

Indicator, Critical Load 

Indicator, Data System 
Control Monitor 

Indicator, Hub, Flapping 

Indicator, Temperature Monitor 


MODEL NO. /PART NO. 


301ASW220-1 


SKHD3-20-78-2-12 

SKHD3-20-78-2-13 

SKHD3-20-78-2-16 

SKTASW16o-2 

SKHD121476-X 

SKASK-5479-1 

301ASW6780-1 

301075-20 

301075-24 

301075-25 

301075-23 

301075-22 
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ORIGINAL PAGE IS 
OF POOR QUALITY 

INDEX OF EQUIPMENT BY MANUFACTURER (Cont) 


MANUFACTURER (FSCM) 

COMPONENT DESCRIPTION MODEL NO. /PART NO. 


Bourns (80294) 

Potentiometer, Linear, 

12- inch 

Potentiometer, Linear, 

6-inch 

Computer Conversions Corp. (51086) 

Converter, Synchro to 
Linear DC 

Disc Instruments (15686) 

Encoder, Shaft 

Endevco (95411) 

P) tc.e.lc.ro'm etc. r 
-Ampiifiei , Charge, Engine 
Vibration 

F.lite-Tronici (07161) 

Inverter, Static, 750VA 
Gould (57187) 

Accelerometer, Strain Gage, OVg 

Accelerometer, Strain Gage, lOg 

Accelerometer, Strain Gage, 25g 

Transducer. Air Pressure 

Transducer, Oil Pressure 

Transducer, Oil Pressure 

Transducer, Press Sampling 
Switch 


80294-2001941502 
80 2.91- £0018*1)00 


SLD2H -L-l 


815-51 2-1BLP-TTL 

2.271 A 
2647M77 


PC-1 7A 

A69TC-05-350 
A69TC-10-350 
A69RC- 25-350 
PM6TC-2. 5-350 
PL722TC-1 50- 350 
PI722TC- 5M-350 
PMl 31TC-2 .5-35"’ 



CFE TECHNICAL DATA 




Research, Inc. (09327) 

Potentiometer, Cable (3.5 inch) 
Potentiometer, Cable 


4046-34 


7101-16 
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INDEX OF EQUIPMENT BY MANUFACTURER (Cont) 


MANUFACTURER (FSCM) 

COMPONENT DESCRIPTION 


MODEL NO. /PART NO. 


Hewlett-Packard (56286) 

Transducer, Displacement 
H'. ..-"hrey (98284) 

Gyro, Attitude 
ITT Cannon Electric (91577) 


7DCDT-1COO 


VM02-0110-1 


Connector , 

Bulkhead 

Pass 

Thru 

KPTB-14-15SP 

Connector, 

Circular, 

Box 

Mount 

KPT02-8-3P 

Connector, 

Circular, 

Box 

Mount 

IPT02-8-2P 

Connector, 

Circular, 

Box 

Mount 

KPT02-8-45 

Connector, 

Circular, 

Box 

Mount 

KPT02-8-4P 

Connector, 

Circular, 

Eox 

Mount 

KPT02-10-6P 

Connector, 

Circular, 

Box 

Mount 

KPT02-12-8P 

Connector, 

Circular, 

Box 

Mount 

KPT02-12-10S 

Connector, 

Circular, 

Box 

Mount 

KPT02-12-14S 

Connector, 

Circular, 

Box 

Mount 

KPT02-14-15S 

Connector, 

Circular, 

Box 

Mount 

KPT02-14-19P 

Connector, 

Circular, 

Box 

Mount 

KPT02-16-26P 

Connector , 

Circular, 

Box 

Mount 

KPT02-24-61P 

Connector, 

Circular, 

Box 

Mount 

KPT02-24-61S 

Connector , 

Circular, 

Cable 

KPT01-8-3P 

Connector, 

Circular, 

Cable 

KPT01-8-45 

Connector, 

Circular, 

Cable 

KPT01-12-8S 

Connector, 

Circular, 

Cable 

KPT01-H-18P 
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ORIGINAL PAGE IS 

OF POOR QUALITY INDEX OF EQUIPMENT BY MANUFACTURER (Cont) 


MANUFACTURER (FSCM) 

COMPONENT DESCRIPTION MODEL NO. /PART NO. 


ITT Cannon Electric (91577) (Cont) 


Connector, Circular, Straight 
Plug 

KPT06-8-4S 

Connector, Circular, Straight 
Plug 

KPT06-8-4P 

Connector, Circular, Straight 
Plug 

KPT06-8-25 

Connector, Circular, Straight 
Plug 

KPT06-8-35 

Connector, Circular, Straight 
Plug 

KPT06-10-6S 

Connector, Circular, Straight 
Plug 

KPT06-12-8S 

Connector, Circular, Straight 
Plug 

KPT06-12-8P 

Connector, Circular, Straight 
Plug 

KPT06-12-10P 

Connecter, Circular, Straight 
Plug 

KPT06-12-10S 

Connector, Circular, Straight 
Plug 

KPT06-12-14P 

Connector, Circular, Straight 
Plug 

KPT06-14-15S 

Connector, Circular, Straight 
Plug 

KPT06-14-15P 

Connector, Circular, Straight 
Plug 

KPT06-14-18S 

Connector, Circular, Straight 
Plug 

KPT06-14-19S 

Connector, Circular, Straight 
Plug 

KPT06-16-8P 
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ORIGINAL PAGE IS 

OF POOR QUALITY INDEX OF EQUIPMENT BY MANUFACTURER (Cont) 


MANUFACTURER (FSCM) 

COMPONENT DESCRIPTION MODEL NO. /PART NO. 


ITT Cannon Electric (91577) (Cont) 


Connector , Circular, 
Plug 

Straight 

KPT06-16-8S 

Connector, Circular, 
Plug 

Straight 

' KPT06-16-26S 

Connector, Circular, 
Plug 

Straight 

KPT06-1- 32S 

Connector, Circular, 
Plug 

Straight 

KPT06-22-5SP 

Connector, Circular, 
Plug 

Straight 

KPT06-24-61S 

Connector, Circular, 
Plug 

Straight 

KPT06-24-61P 

Connector, Circular, 
Plug 

Straight 

MS3106-14S-5S 

Connector, Circular, 
Plug 

Straight 

MS 310 6-1 6S- IS 

Connector, Circular, 
Plug 

Straight 

MS 31 06 -2 2-1 4S 

Connector, Circular, 
Plug 

Straight 

MS 31 06-24-1 IS 

Connector, Circular, 
Plug 

Straight 

WK-4-21C1 


MAC Panel (16654) 

Program Board Receiver 929/0109392 

Micro-Measurements (19612) 

Strain Gage 


EA-13-125-350 (Typical) 
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INDEX OF EQUIPMENT BY MANUFACTURER (Cont) 


MANUFACTURE.. (FSCM) 

COMPONENT DESCRIPTION MODEL NO. /PART NO. 


Research, Incorporated (09327) 

Potentiometer, Cable 

Potentiometer, Cable (3.5 inch) 

Rosemount (04274) 

Signal Conditioner, OAT 

Transducer, Airspeed-Altitude 

Transducer, Outside Air Temp 

Scanivalve Corp. (22422) 

Switch, Pressure Sampling 

Spectrol Electronics Corp. (02111) 

Potentiometer, Rotary, Single 
Section (IK) 

Sundstrand (97896) 

Accelerometer, Vertical Servo 

Timex (61515) 

Gyro, Rate, 3- Axis 

TRW-Cinch (71785) 

Connector, Rectangular, Rack 
Mount 

Connector, Rectangular, Rack 
Mount 


7101-16 

4046-3*5 

510BF65 

542K2 

101F 

48J4-1 


Series 708 


303T16 

402405 

DB-25S 
DC- 3 P 


f * 


Connector, 

Mount 


Rectangular, Rack 


DC-37S 
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ORIGINAL F-ji- •' 

OF POOR QL’Al'TV ikjeX OF EQUIPMENT BY MANUFACTURER (Cont) 


MANUFACTURER (FSCM) 


COMPONENT DESCRIPTION 

MODEL NO. /PART NO. 

TRW-Cinch (71785) (Cont) 


Connector, Rectangular, Rack 
Mo-nt 

DE-9S 

Connector, Rectangular, Rack 
Mount 

DE-9P 

Validyne (33107) 


Junction, Temperature Reference 

TR34-24PP 

Viking (05574) 


Connector, Printed Circuit 

VP5/4CE15 

Connector, Printed Circuit 

VP3/4CE15 

Wendon (04155) 


Slip Ring Assembly 

W84-100 




